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THE KANSAS WHIRLWINDS. 
On the evening of May 30, a severe storm swept over por- 
tions of Kansas, Nebraska, and Missouri, developing locally 
two or more whirlwinds of limited scope, — but of terrific vio- 
lence. The severest of these appears to have formed on the 
Salina river, Kansas, crossing the country to Solomon river, 
thence northeastward into Nebraska. Much of the country 
traversed has been but recently settled, and in the absence 
of complete telegraphic communication, it is impossible to 
form a connected idea of the course of either of the whirls, 
or to gain any definite idea of the destruction wrought by 
them. Forty or fifty persons are reported killed and 
wounded ; and many houses were wrecked at points so situ- 
ated as to make it certain that no single whirlwind could 
have done all the mischief. Even where a definite line of 
disaster can be traced on the map, it takes a curiously zig- 
zag direction ; and local reports describe the main course as 



having been diversified by many remarkable loops and 
curves. 

In their general features, the whirls substantially repeat 
those of the whirlwind that wrecked the town of Richmond, 
Mo., just a year before. There was the same sort of funnel- 
shaped cloud, with its terrific rotary motion and irresistible 
suction, sweeping across the country with a writhing mo- 
tion, leaving in its track a looped and sinuous line of ruin 
and death. Whatever came within its range was lifted 
bodily, torn to pieces, and scattered broadcast over the 
country. Nothing was blown down; everything was twist- 
ed and whirled into promiscuous ruin. Horses, cattle, and 
hogs were caught up and carried to considerable distances, 
then thrown aside, crushed often into shapeless masses. In 
some places the track would be straight and narrow; at 
others the terrible meteor would sway from side to side, 
leaving a belt of partial destruction half a mile wide, with 



here and there a section entirely unharmed, perhaps an 
island-like space in a loop of complete devastation. In one 
of these loops, it is said, a house remains undisturbed, 
though the terrible whirl passed closely all around it. 

Our engraving shows, as well as a single drawing can, the 
general aspect of whirlwinds of this nature. The artist, Mr. 
Davidson, has had the good fortune to witness one or more 
of these unwelcome visitants, without experiencing its im- 
mediate effect, and has given an accurate picture of their 
appearance. It is impossible for the most lively imagina- 
tion, uninstructed by actual observation or experience, to 
form any adequate idea of the imposing grandeur or the ter- 
rific force of whirling storms. The forward motion of 
the whirl may be not more rapid than that of a stiff breeze; 
yet the actual speed of the wind in the whirl would seem to 
be immeasurably great. It is impossible to estimate the re- 
sistless violence of the air movement at such times. Houses 
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are swept up like straws, heavy wagons and machinery are 
crushed and carried for long distances, and the toughest 
trees are twisted off like reeds. The electrical action in 
connection with these murderous whirls is naturally exces- 
sive, but the immediate rainfall is apt to be slight. 
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A PATENT BIGHT DISCUSSION IN ENGLAND. 

At a meeting of the Society of Arts, in London, May 7, a 
paper was read by a member reviewing the salient features 
of the government patent bill now before Parliament, and 
in the discussion that followed a number of prominent gen- 
tlemen took part. There was also read a long letter from a 
committee of Glasgow inventors, pointing out some of the 
more objectionable features of the proposed law, and ap- 
proving the motion now on the notice paper of the House of 
Commons, to the effect that no measure or change in the 
patent laws would be satisfactory if it continued to treat in- 
ventors as public enemies, to be impeded and heavily taxed, 
instead of legislating so as to stimulate the inventive genius 
of the nation to bring improved machinery and labor-saving 
appliances to the aid of the depressed industries of the 
country. 

The circumstance that several of the obnoxious features 
of the bill under criticism were those which would-be re- 
formers of the American patent system insist on our adopt- 
ing, gave unusual interest to the discussion from an Ameri- 
can point of view. Two points were especially noticeable: 
the emphasis laid upon the justice and sound policy of re- 
specting the natural rights of inventors, and the general ac- 
knowledgment of the superiority of the American patent 
law in securing the end aimed at — namely, the encourage- 
ment of invention. 

The chairman of the meeting, Mr. P. J. Bramwell, said 
that the grudging assent given to the necessity of a patent 
law by those who looked upon patentees as in some sense 
adversaries of the public at large, was altogether unreason- 
able. Dr. Siemens had put the matter most pithily in say- 
ing that if an invention should be found lying in the gutter, 
it would be better that an owner should be assigned it, rather 
than have it left as common property. With an owner it 
would probably become a public benefit; without an owner 
it would most likely be left unused. So far from its being 
the desire of persons engaged in manufacture to adopt new 
inventions, the truth was that such persons dreaded nothing 
more, and naturally. When they had their machinery set 
up to work a certain process, and their workmen trained to 
use it, they were not too ready to adopt any new idea that 
came before them. It simply placed them in the dilemma 
of either leaving it alone, which would be the easiest thing 
to do, or adopting it, perhaps at enormous expense. Of 
course they would be inclined to leave it if they could with- 
out risk of their rivals getting ahead of them. Except in 
the case of very enterprising men, who wish to push them- 
selves forward, the tendency of manufacturers is to let in- 
ventions alone. An inventor is generally a man not engaged 
in the trade he improves, and such men are very unfavorably 
placed for carrying out their inventions. Without capital, 
business knowledge, or connections, they are incapable by 
themselves of developing their inventions; but protected by 
a patent, they can go to a capitalist and induce him to bring 
their invention forward by offering him special privileges 
for so doing. Mr. Bramwell happily sums up in one sen- 
tence the vital objection to the government bill, an objection 
which reminds us of the bill before Congress last winter: 
" There seemed to be a desire in the minds of the f ramers of 
the bill to take advantage of the invention without protect- 
ing the inventor, and the prevailing idea seemed to be that 
if the public could get something without giving an equiva- 
lent in the shape of protection to the inventor, it would be 
so much gain." The futility of expecting to gain by such a 
transparent swindle would seem to need no insisting on ex- 
cept to such statesmen as would expect a country to profit 
by the repudiation of its honest debts. 

Mr. Anderson, Member of Parliament, insisted that there 
was really no difference between the interests of the public 
and of inventors in the matter, and that to stimulate the in- 
ventive genius of the country would be most beneficial to 
all. In fact, after considerable experience, he had come to 
the conclusion that two things were necessary to put English 
manufacturing industry in a satisfactory position, and they 
were technical education, as given on the Continent, and the 
conferring of liberal patent rights, so that inventive genius 
might be induced to come forward. An instance of the results 
of liberal patent laws was furnished, he said, by America. 
Most modern inventions came thence, not because people's 
brains were more inventive there, but on account of facili- 
ties and encouragement given by American patent regula- 
tions. 

Admiral Selwyn said that if the English people desired to 
restore their country to her former proud position among 
the nations of the globe, it would be in vain to rely on free 
trade or anything else. Nobody could fail to see that if the 
patent fees were made as low as in America, ten times as 
many patents would be taken out. The opinion that three 
or four years were sufficient to determine the practicability 
of an invention was not well founded. The Bessemer pro- 
cess, for instance, was not accepted until twelve years after 
the invention was put forward, and such a fact as that 
should justify the endeavor to fence the inventor round with 
such protection as would induce capitalists to put inven- 
tions into operation. There were in the Patent Office hun- 
dreds of inventions which had been brought forward before 
the public were ready to adopt them, though calculated to 
be of the greatest benefit to humanity ; but they now lie idle 
there because they cannot be repatented. Inventors were 
the prophets of their day, pointing out the path to material 
progress, as the prophets of old showed the path in morals, 
" and we treat our prophets exactly as our forefathers treated 
the prophets of their time." 



After noting at length certain features of the American 
patent system as commendable and worthy of adoption — 
small fees, extended life, paid commissioners, payment for 
inventions adopted for government use, and so on — Admiral 
Selwyn said, that as representative of the British section of 
the International Congress of Paris, he could assure the 
society that the prevailing idea there was that the nation 
which gave the best protection to inventors would take its 
place in the fore-front of progress, and that by no other 
means than recognizing that an inventor was a benefactor 
of every state, could true progress be achieved. 

These are a few of the points brought out in the discus- 
sion, points having a direct bearing on the patent question 
as it stands in this country. They are noteworthy as con- 
firming the wisdom of the founders of the American patent 
system in making it first of all accessible to all men and a 
real encouragement to inventors. No other patent system 
has come so near doing exact justice to inventors, and none 
has approached it in the accomplishment of its grand pur- 
pose, the advancement of the useful arts. This the friends 
of industrial progress are recognizing more and more clearly 
everywhere; and in every civilized country the best informed 
statesmen are pointing to this country as an exemplar of the 
practical advantages of dealing justly and liberally with in- 
ventors. Yet we doubt not there will appear before Con- 
gress next winter, men calling themselves statesmen and 
friends of progress, who will insist that patents do not en- 
courage invention, that the country is oppressed by patent 
monopolies, and that the only way to save our industries 
from stagnation and destruction is to tie up our inventors 
and let loose the infringer. 

■»-<-» i «. , 

MAGNETIZING MOLTEN IRON. 

In a letter to Dr. C. W. Siemens, and communicated by him 
to the British Society of Telegraphic Engineers, Mr. E. 
Chernofl records a very curious experiment. Believing that 
if it were possible to magnetize white cast iron a magnet of 
greater permanence than any made of steel would be ob- 
tained, Mr. Chernoif cast some white refined iron in a mould, 
surrounded by an electro-magnetic reel, along which a cur- 
rent was allowed to flow during the process of casting, so 
that the fluid metal became magnetic, and cooled under the 
influence of the magnetic current. 

The result so far justified the expectation as to give a 
magnetized bar of white cast iron; but the form of the bar 
was unlike what was expected. While pouring the metal 
into the mould and until the metal set, Mr. Chernoif ob- 
served a singular agitation of the metal, which could not 
have proceeded from damp, as the mould was thoroughly 
dry. On cooling the bar proved to be hollow, the cavity 
being symmetrical and extending about two-thirds the 
length of the bar. The metal was thinnest just opposite the 
center of the reel, where it did not exceed the thickness of 
writing paper. The agitation of the metal in cooling is ac- 
counted for by the repulsion of the molten metal toward the 
poles of the magnet. 

By casting under pressure it may be possible to obtain by 
this method extremely permanent and powerful magnets of 
white iron. Possibly also this experiment may lead to 
some useful modification of industrial processes for casting 
hollow cylinders without cores. 



A NEW THEORY OF THE EARTH'S MAGNETIC POLES. 

From a study of the movement of the compass-needle 
producing declination at London, Mr. B. G. Jenkins, of the 
Royal Astronomical Society, has become convinced that the 
various vicissitudes of the needle during the last 300 years 
can best be explained by the supposition of a strong magnetic 
pole above the earth's surface, and revolving around the 
geographic north pole in about 500 years. He finds four 
magnetic poles, as maintained by Halley and Ilandsteen, to 
be necessary to explain satisfactorily all the phenomena of 
terrestrial magnetism, but he places these not in the earth, 
but in the atmosphere. These poles he regards as the free 
ends of as many broad magnetic belts, two extending from 
the vicinity of the north pole to the equator, the other two 
coming up from the south pole to meet them, the boreal 
magnetism of the northern belts uniting with the austral 
magnetism of the southern belts along the magnetic equa- 
tor. These bands he believes to revolve at slow and unequal 
rates round the poles of the earth, producing secular varia- 
tions. 

It will be observed that Mr. Jenkins describes the magnet- 
ism of the northern hemisphere as "boreal." Contrary to 
the current theory, he holds that the north end of the com- 
pass needle is a true north pole, and that the facts observed 
are, when properly understood, in full accord with the 
great magnetic truth that like poles repel and unlike poles 
attract. 

After submitting the evidence in favor of this view, Mr. 
Jenkins argues in this wise: If the north end of the dipping 
needle is a south pole, its pointing to the ground in Boothia 
(where Sir James Ross located the earth's north magnetic 
pole) must be attributed to attraction. If it is attracted it is 
attracted by something either in the crust of the earth or at 
the center of the globe. If there is something in the earth's 
crust which attracts the needle in Boothia, it ought to at- 
tract the needle in London. But the needle in London is at- 
tracted neither to the crust at Boothia nor to the earth's 
center. The truth is, Mr. Jenkins believes, that the north 
pole of the needle pointed to the ground almost perpendi- 
cularly in Boothia because it was repelled by the true north 
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magnetic pole in the atmosphere above that region when Sir 
James Ross was there fifty years ago. 

Further evidence as to the existence of the alleged magnetic 
belts above the earth's surface is promised. Meantime it 
is of the first importance, Mr. Jenkins thinks, that it should 
be clearly settled whether the magnetic pole remains in or 
above Boothia. According to his calculation it should now 
be in lat. 72°, long. 115°, in Prince Albert Land. 



OBJECTIONS TO SELF-PKOPELLING FIEE ENGINES. 

Owing to the practical difficulties in the working of self- 
propelling fire engines and doubts as to their relative effici- 
ency, the New York Fire Department lately called for re- 
ports from the battalion chiefs with regard to the engines in 
use here. An opinion was also asked from the chief of the 
department, Mr. Eli Bates, who states the main objections 
to them as follows: 

" Ninety pounds of steam pressure is required to be kept 
on the boiler continually for the purpose of conveying them 
to a fire, the result of which is that the continual pressure 
weakens the boiler, and more repairs are required than to 
the boilers of horse engines. The engines and pumps are 
used in going to and returning from fires, thereby causing 
considerable wear and tear on the machinery. They cannot 
be conveyed to and from a fire (especially when there are 
snow and ice in the streets) as safely as a horse engine. The 
wear and tear on the running gear exceeds that of a horse 
engine on account of the additional weight and the sudden 
strain when the motion is reversed, and when there is deep 
snow on the ground it is not a certainty that they can reach 
a fire without horses. With horses attached to them and as- 
sisted by steam power in heavy wheeling they are the best. 
They cannot be used by the department generally (the same 
as horse engines), but only in companies where the officers 
and men have been specially trained to the handling of them, 
and this cannot be acquired without long experience, during 
which time they are liable to meet with serious accidents. I 
would further state that I consider them more liable to cause 
fires from cinders than the horse engines while going to and 
returning from fires, especially in localities where light and 
inflammable goods are hanging in front of stores or on awn- 
ings." 

It would appear from the above that further invention is 
needed before the steam fire engine can be called a perfected 

machine. 

< hi > 

THE PBOSPECTS OF TEA CULTUBE. 

That it is possible to grow good tea in this country is be- 
yond doubt. That by the cultivation of a few bushes in 
garden plats a great many American families may be able 
to secure a small quantity of finer tea than can be had in the 
' market, without calling in outside help and without seriously 
increasing domestic care and labor, is quite probable. That 
it will ever pay for Americans to undertake tea growing as a 
business is altogether another matter. No doubt mechanical 
improvements in the processes of tea gathering and curing 
may greatly diminish the cost of labor; but the same im- 
provements can be introduced elsewhere, and ultimately the 
American tea industry would have to compete on unequal 
terms with that of China, India, Japan, and other lands. 

The question of future competition among existing tea 
growing countries is seriously considered by the Indian Tea 
Gazette, of Calcutta, in discussing the prospects of Indian 
tea. After reviewing hopefully the immediate prospects of 
tea culture in India, the Gazette insists that great caution is 
required in the extension of the tea industry. 

"Doubtless the tea drinkers in the world are increasing 
greatly year by year, but, alas! so is the produce. It is not 
now a case of India versus China; it is India versus China, 
Java, Japan, Ceylon, etc. It is certainly quite on the cards 
that in a few years the supply will exceed the demand. No 
one can say that it will be so; equally can no one say that it 
will not be so. But so much we can and do say : that, with 
things as they are to-day, he is not a wise man who embarks 
in tea cultivation, or who extends the area he has at present, 
except all the conditions for success are pre-eminently to the 
fore. We think where these all exist tea will pay for ever 
and a day; but their existence, all combined, is quite ex- 
ceptional. To give the sum of our advice in a few words: 
we would not ourselves, as things are, plant tea in any but 
the best tea climate and on any but perfectly flat land — not 
unless we could eventually look for more than 6 mds. (600 
pounds troy) per acre — where the communication is not 
good, and where any difficulty does now or may hereafter 
exist as to labor." 

At this rate the prospect of any great development of tea 
culture in this country is not alarmingly brilliant. 

■ ^ i » i » . 

THE DISEASES OF BUILDING TIMBEB. 

In an article on this subject the Building JVews remarks 
that it seems an odd thing that timber trees should be almost 
as liable to disease as man is; but it is undoubtedly true, and 
the disease, in the case of trees as well as of man. arises from 
preventable causes. Dr. James Brown states that the prin- 
cipal diseases likely to be brought on forest trees by bad 
management are: (1) bark binding, (2) lichen growth on 
the bark, (3) stag-horn tops, (4) scale, (5) premature seeding, 
(6) dropsy, (7) ulcers, (8) wounds, and (9) stunted growth of 
the young wood. Now, in addition to these defects, wehave 
in the manufactured timber such matters to contend with as 
doatiness and the excess of sap and weariness, concerning 
which so many complaints are made. 

The disease called "bark bound" is caused by the bark 



being girded or bound about the wood of the tree, thereby 
preventing the proper flow of the sap, and also arresting the 
descent of woody matter between the wood and bark. If 
the cause of this disease be not remedied in time, the vital 
fluids become gradually checked, till at length the passages 
become entirely closed, and, as a natural consequence, the 
tree dies. 

The appearance of lichens on the bark of trees is not 
always a symptom of disease, but may be occasioned by a 
temporary derangement of the outer bark, and if observed in 
time, diseases may be arrested by removing the cause before 
it has had time to become decidedly fixed in the constitution 
of the trees affected. 

Willows and poplars, which luxuriate in a soil rather damp 
than otherwise, generally become staghorn-topped when 
grown in a soil too dry for their healthy development. Elm, 
oak, ash, plane, etc., generally become in the same condi- 
tion when the soil in which they are grown is too damp to 
maintain them in a healthy state. 

" Scale " is a small white insect found clinging to the bark 
of some species. In forest trees it is usually found upon the 
ash while in a young state. These insects appear like very 
numerous small white spots, like those on the bark of the 
birch. 

As to premature seed-bearing, it may be said that trees in 
a healthy, rapid growing state are seldom found to produce 
seed till they have arrived at a considerable age and size. 
Generally speaking, any forest tree under forty years of age 
bearing much seed is not likely to arrive at a valuable size. 
When a young tree produces a profusion of seed there can 
be no doubt that it is in a state of premature decay, and we 
may be assured that it will not become valuable as timber. 

Dropsy generally takes place in forest trees either where 
the soil is too rich for them, or where there is an excess of 
moisture about the roots. The cause appears to be that the 
roots absorb into the system of the tree an excess of juice, 
which the leaves and bark cannot assimilate. In this disease 
unnatural swellings are observed on some part of the stem, 
and which begin to rot and throw off the bark. It is incur 
able, and the only thing to do is to prevent it by proper drain- 
ing of the ground and seeing that it be not over rich. 

An ulcer much resembles dropsy, but it is mostly confined 
to the larch and others of the coniferous tribe. Its appear- 
ance is that of a running sore upon the side of the stem, 
where the natural juices escape in the form of a hard resin- 
ous matter. This disease is mostly found upon young trees 
of this order, and is frequently occasioned by insects lodging 
their eggs in the inner bark, where the young live for a time 
and destroy the alburnum. 

Wounds are often caused by the trees receiving damage on 
their stems by having the bark peeled off by accident in 
some way or other, and may not only prove injurious to their 
health, but also be a frequent cause of death. But any sim- 
ple wound made upon a healthy tree is seldom or never 
found injurious, but soon heals up. 

The stunted growth of young wood is at once apparent by 
the very short annual growth of young wood upon all the 
lateral branches, and may be in general the natural result of 
any of the diseases already described. Every tree, when it 
has attained its full size and development of its nature, how- 
ever healthy it may have hitherto been, gradually begins to 
fail in making young wood. This is the work of time, doing 
to the old tree what the disease does to the young. 
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" SCIENTIFIC CEEDULITY." 

A striking illustration of the anti-scientific bias which pre- 
vails in certain spheres of culture is afforded in an article 
in the London Spectator, wherein that clever journal mor- 
alizes at great length over what it calls scientific credulity. 
The occasion is an ingenious hoax perpetrated last winter by 
an Australian newspaper and widely circulated since. The 
Spectator says: 

" The story having appeared in the Times without com- 
ment has, of course, been republished everywhere, and it is 
amusing to see that in many instances those who republish 
it think it necessary to be cautious and repudiate total dis- 
belief. So many wonderful things, they say, and in especial 
one London journal says, have turned out true that it would 
be rash to declare this one certainly invented. There is a 
disposition perceptible to think there may be something in 
it, though not all that is alleged, and that as Mr. Edison has 
bottled sound, so Signor Rotura — an Italian name was proba- 
bly chosen because an Italian has made the most recent and 
successful experiments in embalming — may have bottled 
life; that as sound may be re-echoed weeks after it was first 
heard, so a lamb may skip about after it has been some 
weeks frozen. As there is an electric telegraph why should 
not death be baffled? That is a very curious instance of a 
new form of credulity which is growing up among us, a 
credulity which is not faith, but rather disbelief, so far- 
reaching that it causes a certain powerlessness of mind, an 
inability to reject at once and decidedly anything that even 
puts on the appearance of 'science.' The incapacity to 
weigh evidence— to see, for example, that for this story 
there is absolutely as yet no evidence at all, any more than 
there is evidence for the authenticity of Bulwer Lytton's 
'Strange Story,' that there is no witness produced, or pro- 
mised, or named, nothing but an unauthenticated narrative 
— is a phenomenon we are all well acquainted with; but 
this sort of credulity differs in kind from that. It would 
almost seem as if the advance of science had in some minds 
decreased the capacity for using the scientific method, as if 
their confidence in the usual data for reasoning had been 



gradually so upset that theydid not trust them any longer, 
and did not see why, a far off locality being granted, parallel 
lines should not meet, or the whole be smaller than the part. 
That would not, they think, be much more surprising than 
the phonograph. We observed only a little while ago a 
statement going the rounds of the newspapers that a certain 
Texan had eaten his own weight in meat at one sitting, no 
one apparently perceiving that if that were true then a pint 
bottle could hold a quart, and reasoning of any kind, even 
the reasoning necessary for arithmetic or mensuration, was 
entirely useless and unmeaning. The great truth that if 
two plus two can be five, counting is nonsense, and that the 
terms of any conceivable sum in arithmetic would all shift, 
seems to have lost some of its hold, to the indefinite injury, 
if the want of gripe became general, of human reasoning 
power. That is at all events a strange result of the progress 
of scientific discovery, and it is all the stranger because the 
new credulity is almost confined to the action of ' science ' 
itself. People are not generally more credulous. They do 
not believe in each other more than they did, or in unusual 
events more than they did, and they believe in the super- 
natural a great deal less than they did. If the Archbishop 
of Canterbury and Lord Houghton and Professor Tyndall 
all declared that they saw and spoke with a sentient being 
possessing a body clearly not human, all journalists would 
at once accuse them either of falsehood or hoaxing or a very 
suspicious condition of brain and eyesight; but if they all 
declared they had seen a man swallow a drug which turned 
him all over both yellow and blue at the same time, the state- 
ment would be printed everywhere as the last ' medical mar- 
vel.' Yet the former assertion, though requiring, of course, 
unusually complete evidence, would involve no greater im- 
possibility than the existence of any supernatural being does 
— which existence half the incredulous accept — while the 
latter is a contradiction in terms, and no more capable of 
proof than the assertion that on one occasion and in the 
usual conditions of the world, water being still water did 
outweigh mercury, which was nevertheless still mercury. 
There is the greatest reluctance even to consider any state- 
ment involving an acceptance of the supernatural combined 
with the most childlike readiness to swallow anything which 
can be described as a mechanical, medical, or mental marvel." 

The Spectator goes on, at greater length than we have 
space for, to illustrate the various phases of this •• new form 
of credulity," which is indirectly charged to the progress of 
science. Science has done so much that its disciples are 
half inclined to believe it can do anything, the Spectator 
would have us think. But this credulity as to the power of 
science is very far from, being the state of mind which pre- 
vails among the scientifically minded. Over credulousness 
as to the possibilities of science is the weakness of those 
who know least of the real character of scientific achieve- 
ments. In other words, credulity is a condition of ignorance 
and the lack of rational culture. And the success of scien- 
tific hoaxes, so-called, only measures the wide and varied 
unacquaintance with scientific truths among reputedly intel 
ligent people. To blame science for this is about as absurd as 
it would be to blame civilization for the unreasonable beliefs! 
with regard to the powers of civilized men current among 
certain savages. It is the absence of civilization or science 
in either case that makes the false idea tenable. 

The circumstance that many who are very skeptical with 
regard to alleged supernatural occurrences unsupported by 
sufficient evidence, are yet over-ready to accept scientific 
marvels, simply proves that their education is not half com- 
pleted. They know too little of science, and have had no 
real training in scientific habits of thought. The Spectator 
says that men are as credulous now as ever; that the popular 
appetite for the marvelous has not been diminished by the 
progress of science, though its direction has been changed ; 
so that men now look to scientific instead of supernatural 
agencies for its gratification. 

" The process of god making, so often repeated by hu- 
manity, is going on again, and Nature is being endowed 
with attributes which imply an absence of conditions and 
enveloped in the very atmosphere of awe which once sur- 
rounded the supernatural," which is true only so far as men 
have not yet been brought directly under the influence of 
scientific culture. Just so far as men are ready to accept 
without evidence any assertion made in the name of science 
we may be sure that they are ignorant of the first great 
lesson that science has to teach, and that their minds have 
lacked the training which comes through the acquisition 
of knowledge by scientific methods. " Scientific credulity " 
is a contradiction in terms. Credulity is essentially unscien- 
tific. 

■» < « > — 

A Large Block of Stone. 

One of the largest blocks of granite ever cut in the United 
States has recently been taken from the quarry at Vinalhaven, 
It is 59 feet long, 5% feet square at the base, and Z% feet 
square at the top. It weighs from 75 to 100 tons. It cost 
$1,700 to quarry it and move it to the shed where it is to be 
finished. It is to foot the shaft of the monument to General 
Wool, to be erected at Troy, N. Y. The shaft, with the 
base stones, will form a structure of about 75 feet high. 



Pbotbcting Lead Pipe. — The Bemie Industrielle says that 
the interior of a lead pipe can be covered with an incrus- 
tation of sulphide of lead by making a warm concentrated 
solution of sulphide of potash flow through it for ten or 
fifteen minutes. Pipes thus treated seem to be covered with 
grayish varnish, which prevents the water flowing through 
them from acting upon the lead. 
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RECENT AMERICAN PATENTS. 

An improved device for exhibiting diamonds and other 
precious stones to purchasers, to enable them to judge of 
their effect when worn, has been patented by Mr. Leon P. 
Jeanne, of New York city. It consists of a clamp of pecu- 
liar shape, provided with notched arms and claws, for holding 
the gem, and an ear wire or hook. 

Mr. F. D. Thurman, of Atlanta, 6a., has patented an im- 
proved harness for horses. It consists in a rigid yoke open 
at the bottom and closed or bent over at the top, con- 
nected with the shaft, and provided with tugs and a girth 
or belly band for holding the yoke and shafts down to their 
places. 

A bottle stopper, especially designed for bottles containing 
beer, mineral waters, and other effervescing liquids, has been 
patented by Mr W. H. G. Savage, of Kingston, Ontario, 
Canada. A cam pivoted to the stopper and to a rigid stand- 
ard serves to hold the stopper in place and to release it when 
required. 

Messrs. A. A. Moore and Robert Cameron, of Trinidad, 
Col., have patented an improved fastening for horse collars, 
to take the place of the usual leather strap and buckle. It 
consists in a hinged metal strap attached to one part of the 
collar, and arranged to engage pins on a buckle plate on the 
other side of the collar. 

An improved sleeping car berth has been patented by Mr. 
Frederick C. Hills, of Sioux City, Iowa. The object of the 
invention is to furnish a guard for preventing sleepers from 
rolling out of the upper berths of cars and vessels, and to 
prevent the berths from shutting up should the car be over- 
thrown. 

An improved gauge for applying lace to goods for trim 
ming ladies' dresses, and for other purposes, has been pat- 
ented by Mr. Joseph A. Denais, of Jersey City, N. J. It 
consists in a combination of U-shaped plates and sponge 
holders with a base plate. 

An automatic device for filling drinking troughs for cattle 
from ponds and shallow wells, has been patented by Mr.W. 
L. Lankford, of Mirabile, Mo. It consists of a pipe leading 
from the pond to the trough, having a valve at the upper 
end, and a stem running through the pipe and pivoted to a 
float in the trough. The flow of water is controlled by the 
float. 

Mr. George J. Record, of Conneaut, Ohio, has patented 
an improved casing or jacket for butter packages and other 
vessels, which may be removed and put on when required, 
the object being to keep the package neat and clean, and to 
protect it from injury. 

An improved apparatus for evaporating and calcining 
alkaline solutions has been patented by Mr. H. L. Orrman, 
of Berlin Falls, N. H. It is designed for recovering the 
caustic soda contained in the alkaline solution or waste 
liquor from the chemical treatment of wood in the manufac- 
ture of wood pulp. 

Mr. Edwin V. Heaford, of Covington, Ky. , has patented 
an improvement in adjustable pattern plates for draughting 
garments. It contains the outlines of the garment and the 
details of the seams and various parts. To produce a per- 
fect fitting draught, it is only necessary to adjust the pat- 
tern to the person and then lay it on a piece of paper and 
mark it out. 

An improved honey knife, for uncapping comb cells, has 
been patented by Mr. Oliver J. Hetherington, of East Sagi- 
naw, and Tracy F. Bingham, of Abronia, Mich. It consists 
of a honey knife having a flange or cap arrester upon its 
rear edge. 

Mr. Samuel Hower, of Cressona, Pa., has patented a box 
or cabinet for post office use, for facilitating the work of 
stamping letters and canceling stamps in small post offices. 
It consists of a small box or cabinet of suitable dimen- 
sions, to lie upon a post office table, divided into a num- 
ber of compartments, and containing canceling stamps, 
tickets, etc. 

An improvement in heels for boots and shoes has been 
patented by Mr. Benjamin Bradshaw, of New York city. It 
consists of a plate provided with a male screw attached to 
the sole of a boot or shoe, and a plate having a female screw 
attached to the heel. A heel attached by this device may be 
easily removed and replaced. 

An improvement in mash tubs, for holding and mixing 
the mash, has been patented by Mr. Gottleib Young, of Col- 
umbia, Pa. It consists in the peculiar construction and ar- 
rangement of stirring devices, and a false bottom, which 
facilitates drawing off the liquor. 

Mr. Wm. L. Pitts, of Cerro Gordo, 111., has patented an 
improved device for holding swine, which consists of tongs 
having V-shaped jaws, one of the jaws being provided with 
a round-headed pin, which enters the cavity between the 
sides of the animal's lower jaw and prevents the tongs from 
slipping. 

Ati improvement in refrigerators, patented by Mr. Joseph 
P. Ast, of Staunton, Va., which consists in combining with 
the outer case of the refrigerator and the ice box, a series of 
separated parallel strips, which give direction to the circu- 
lating currents and strengthen the ice box. 

An improvement in artificial pivot teeth has been patented 
by Mr. J. W. Holt, of Goldsborough, N. C. It consists in 
providing each tooth with a metal tube set into it when 
moulded, and burned in when the tooth is baked. The ob- 
ject of the invention is to provide a pivot hole of sufficient 
depth and size to admit of using a strong pivot. 

An improved cam for stamp mills, patented by Mr. James 
Scott, of Denver, Col., is constructed so that the hub may 



be keyed to the, shaft independently of the cam arms. This 
arrangement admits of adjusting the. cam arms, and renders 
it easy to detach either of the cam arms and replace it with 
a new one, without interfering with the other. 

« i i i » 

NEW ELECTRIC LAMP. 
M. Jamin surrounds two nearly parallel carbon sticks 
with an elliptical coil of wire, through which passes the cur- 
rent which gives the light. This lamp is shown in the an- 
nexed engraving, which we take from La Nature ; the coil, 
being in the same vertical plane as the carbon rods, is ar- 
ranged so that the current through it is in the same direction 
as that which flows through the latter, producing the arc at 
their extremities. In virtue, therefore, of the law that cur- 
rents in the same direction attract and those in opposite di- 
rections repel each other, the curren ts through the upper 
portion of the coil will attract the arc, and those through 
the lower portion will repel it. The lateral currents also, by 
reason of their tendency to deflect the arc into parallelism, 
aid in repelling the latter to the extremities -of the carbons. 
So powerful is this effect of repulsion that, if the number 
of turns of wire in the coil be too great, the arc, if caused 
to pass between the lower portions of the carbon rods, will 
move upward with great velocity, and the light becomes ex- 
tinguished, owing to the arc being too strongly attracted in 
the direction of the extremities of the carbons. With this 
apparatus the arc becomes strongly curved ; and it is stated 
that the light evolved is very considerably augmented by its 
use, owing to the carbons being no longer consumed lateral- 



through a distance of 186 miles. A special signal is not neces- 
sary. If a Bell telephone and a Luedtge microphone are 
brought in connection, a clear, deep, and impressive tone, 
somewhat like the tone of a fog horn, which can be heard 
for quite a distance, is perceived at the transmitting as well 
as at the receiving station. 

The essentia] part of the instrument is the connection be- 
tween the two electric conducting bodies, a and b, Fig. 1 (pre- 
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Fig. 3.-LUEDTGE'S TELEPHONE. 

f erably of iron, platina, or carbon). One of the pieces, b, is 
level at the contact surface, but the other, a, is rounded. 
The electric current passes through this contact, and the 
variations in the electrical resistance at this point, while 
speaking, cause the vibrations of the membrane in the re- 
ceiving telephone. 

A peculiarity of Luedtge's construction is that both of the 
contact pieces are united to a support fastened to the middle 
of the membrane, M, so that both vibrate with the membrane. 
The contact piece, a, rests in a rectangular brass frame, A. 
The contact piece, b, is supported in a similar manner by the 
frame, B. The two frames, A and B, are connected to each 
other by means of the strips of caoutchouc, p and q. 
Caoutchouc is a poor conductor of tone vibrations. The 
tone vibrations transmitted to the membrane, M, are received 
by the contact piece, as, unimpaired and with their entire 
power, but to affect the contact piece, b, they must pass the 
rubber strips, p and q. By this contrivance their intensity 
is materially decreased or modified, and there is a difference 
in the vibrations of a and b. 

The small screws, v and w, serve to regulate the compres- 
sion of the caoutchouc strips, p and q. 

Fig. 2 is a transverse section of the complete apparatus. 
S is the tone receiver, M a wooden diaphragm, F the casing 
of the same, Z Z pivots for hanging the apparatus in bear- 
ings. A and B are the contact frames; R is a screw for 
partially regulating the contact by moving one of the contact 
pieces; k and I screws for fastening the wires; B is the bat- 
tery; T the receiving telephone; and N a resistance coil. 

To adjust the apparatus very carefully it is turned on its 
horizontal axis. The susceptibility of the apparatus is so 
great that the small change on the pressure that B produces 
on A in turning the apparatus is sufficient to regulate the 
contact. — DeuUehe Industrie Zeitung. 



Jt. JAMIN'S ELECTRIC LAMP. 

ly, so as to shade the light. By using this apparatus, also, 
the lamp may be inverted, without any danger of the arc 
quitting the extreme ends of the carbon rods. These appear 
to be important advantages gained in the solution of one of 
the main questions in connection with electric lighting. 

^-i «*--*. 

LUEDTGE'S UNIVERSAL TELEPHONE- 

Dr. Luedtge, of Berlin, whose microphone, or, as he calls 

it, universal telephone, was patented January 12, 1878, some 

time before the microphone notes of Hughes and Edison 

( were published, has lately improved his instrument to such 

t a degree that it will probably answer all reasonable demands 

for telephonic conversation. The disagreeable sounds that 

are heard in other microphones have been avoided, and 
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Figs. 1 and 2-LUEDTGE'S TELEPHONE. 

words spoken into the transmitter are reproduced so clearly 
and so loud that it can be heard best a short distance from 
the receiver, which is an ordinary Bell telephone. With it 
a healthy ear might be injured. If, however, persons that 
do not hear well place the receiver near the ear they are able 
to hear much better than with other similar instruments. 
Words have been plainly transmitted by this apparatus 



A Gopber Trap Wanted. 

The California ground squirrel, commonly known as the 
gopher, is a most industrious and audacious forager, and 
though he seems very innocent, is a veritable pest. He con- 
sumes an inordinate quantity of grain, and does a vast amount 
of mischief to gardens and orchards. He and high farming 
are declared to be absolutely incompatible, and the Golden 
State is greatly concerned as to the best manner of extermi- 
nating him. Poison has been tried, and has proved effective 
ou many squirrels; but they are so cunning that they refuse 
to swallow it after one season, unless it be offered in a new 
form. Strychnine, arsenic, and phosphorus have been tried, 
and now other mortal agents must be adopted to get rid of 
the aggressive rodents. It is estimated that their damage to 
1 the wheat crop alone was last season nearly $1,000,000, and 
to gardens and orchards fully $500,000 more. 

Here would seem to be a good chance for some clever in- 
ventor to make a good thing for himself and a better for the 
! State. A wide-awake California boy, after proper study of 
"gopher " habits, ought to be able to outwit the little pests. 
A successful gopher trap would be worth a small gold mine. 

•» i > i » 

Destruction of Passaic Flsb. 

For some weeks a fatal disease has prevailed among the 
fish of the Passaic river (N. J.) and its tributaries. The 
trouble was at once charged to poisonous dyes discharged 
into the stream from silk-factories. The fish warden of Passaic 
county is of a different opinion, attributing the fatality to 
certain poisonous vegetable matter which had grown with 
unusual luxuriance during the late heated spell. This hap- 
pened at an unusual season, just after the fish had been 
spawning, and when they had not strength to withstand the 
injurious effect of the water. The disease is described as a 
fungous growth on the surface of the fish, beginning at the 
tail and causing the scales to decay and become loose. In 
eight or ten days the trouble reached the head, and the fish 
died. Suckers were first attacked, then catfish, roach, chub, 
sunfish, perch, and pickerel. Persons eating the fish were 
attacked with cramps and purging. Fish Warden Roe does 
not think the sewage has anything to do with the disease. 
The epidemic is about over in the Passaic River, but is ex- 
tending to the. tributary streams and lakes. 
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HYDEIODIC ACID. 
Dr. W. Gill Wylie, of this city, calls attention in the 
Medical Record to the value of hydriodic acid as a therapeu- 
tic agent in certain cases where the use of potassium iodide 
is indicated, but where the continued use of the latter would 
irritate the stomach and seriously interfere with digestion. 
Hydriodic acid, which is not even mentioned in the text 
books on therapeutics, is prepared by mixing say 60 grains 
of potassium iodide with 90 grains of tartaric acid, dissolv- 
ing in water, and adding sufficient heavy sirup to make four 
fluid ounces. The object of the sirup is to prevent a decom- 
position whereby the iodine would be set free. The case 
that first suggested this remedy was one of asthma of long 
standing. On trial it was found that one teaspoonful of the 
above mixture had as much influence on the bronchial sur- 
faces as twenty grains of potassium iodide, and produced no 
bad effect whatever on the stomach. The author states that 
for the past six years he has had uniformly good results in 
the use of hydriodic acid in bronchitis, and in chronic or 
subacute catarrhal diseases. He has found that it acts as an 
irritant and does more harm than good, however, in acute 
febrile stages. He has also used it in chronic malarial poi- 
soning, and in Grave's disease, and recommends its use in 
place of iodine in goiter and adipose tumors. In a case of 
the latter he found that it relieved the dull pain about the 
tumor and slightly reduced the bodily weight of the patient, 
who was very fleshy. In the use of the new remedy Dr. 
Wylie says that he has seldom found it necessary to increase 
the usual dose to obtain the desired effect. 



PNEUMATIC CLOCK. 

The pneumatic clocks that were exhibited in the Austrian 
and American sections of the Paris Universal Exhibition of 
1878, were described by us 
not long since. We give 
herewith an engraving, 
which we take from La 
Nature, of a form of pneu- 
matic clock that has been 
in use for some time in 
France. It is a large 
town clock, something 
like the one which has 
been in use at Notre Dame 
since 1867. 

The transmission of 
time by the compressed air 
and vacuum is effected by 
means of a piston that 
moves freely in a pump 
barrel. The piston is of 
considerable length and is 
air-packed, so that little or 
no air escapes around it. 

Every minute, or every 
half minute, the clock ele- 
vates the piston, creating 
an air pressure in the pneu- 
matic tube, which operates 
the hands of a distant 
clock. The piston is al- 
lowed to descend after 
each upward stroke, pro- 
ducing a vacuum, which 
returns the parts to then- 
original position prepara- 
tory to another forward 
movement of the hands as 
the piston again descends. 

¥-* 

Active Volcanoes In 
Java. 

The latest accounts from 
Singapore state that the 
volcanoes in both the 
eastern and western dis- 
tricts of Java are in full 
activity. A broad river 
of fiery lava was flowing 
from the crater of Smeru 
down to the southern 
coast, illuminating all the 
ruddy light. The Gedeh 



shrubbery, drives and walks, a playing fountain, a running 
stream, a miniature lake, and all that goes to make up the 
picturesque in nature. The basement of the principal build- 
ing is occupied by a linseed oil stamp mill in full operation, 
with three workmen. On either side is a tunnel through 
which trains of cars pass. At the rear of the building is a 
blacksmith's shop; the bellows are blowing, the fire on the 
forge glows, and two blacksmiths are busily engaged in al- 
ternately heating a bar of iron and pounding it on the anvil, 
the strokes of their hammers being distinctly audible. A 
third is shoeing a horse, the proprietor is at work, and the 
wife of the last is just entering, bearing her husband's din- 
ner. The third story is occupied by a grist mill, the smut 
mill being below, both in full operation. One man is dress- 
ing the stone for the hopper, while a second supplies the 
hopper with grain from a neighboring room; the latter emp- 
ties his measure from his shoulder, returns it in a natural 
manner, and passes in and out at the door, closing it after 
him each time. An elevator ascends on the outside from 
the basement with a load of grain, dumps it, and descends 
again to be refilled. Just below the elevator the millwright 
goes up and down on a ladder. Under an oak tree's kindly 
shade, near the banks of a murmuring stream, sit two lovers, 
who, by their motions and gestures, would appear to be car- 
rying on an animated conversation. To the right center of 
the building is a sawmill. The log is propelled on the car- 
riage, the upright saw passes through it slowly, it is then 
gigged back, the man at the end sets the log for a new cut, 
and a fellow workman opens the flume gate, restarting the 
machinery. A third man is engaged sharpening a hand- 
spike with an ax. The fifth and top floor of the edifice is 
supposed to be the residence of the proprietor. The win- 
dows are sashed, the doors paneled, and the floor made of 



characteristic of all anthracite coal. There are three veins 
of the coal, one of which is seven feet thick, another two 
and one half feet, and the third of unknown thickness, while 
there are indications of a seam lying beneath the seven foot 
vein — the one now worked — of the same or greater thick- 
ness. Outcroppings of the veins are traced for many miles. 
The analysis of this coal as compared with the average grade 
of Pennsylvania anthracite is as follows: 

Sonora Coal. 
Fixed carbon 94 to 96 per ct. 



Pennsylvania Coal. 
. 85 per ct.(about). 
. 10 do. 
. 4 to 5 do. 

. a trace. 
. a trace. 
. 1-50 



Ash 3to4 do. 

Moisture t to 2 do. 

Sulphur . . . - do. 

Bitumen 00 do. 

Specific gravity 1-77 

The dip of the discovery is 26° toward the opening, ren- 
dering the mine easy of drainage and cheaply worked. The 
length of the branch from the main line at Noria del Valle 
(32 miles from Guaymas) necessary to reach the mine is 98 
miles. It is estimated that after the construction of the road 
the coal may be marketed in San Francisco and South Amer- 
ican ports at $8 to $9 per ton. 




neighborhood at night with its 
mountain was ejecting an enor- 
mous amount of cinders, which were completely covering 
all the surrounding district. 

i in * - 

A Toy City. 
A notable example of patient, long-continued, ingenious, 
but utterly useless labor, is described by a correspondent of 
the Amherst (Mass.) Transcript as on exhibition in Boston. 
It is the work of a German-American cabinetmaker, Joseph 
Bergmann, who has been engaged upon it for seventeen 
years. It represents a city, built in the Swiss style, with 
mansard roofs, bay windows, and a series of balconies with 
verandas, etc. The structure stands on a base, represent- 
ing a hillside, a ledge of rocks with underground railways, 
etc. There are sixty-five automatic workmen, at work in 
the mills and about the village, as natural as life. The mo- 
tive power of the mills is furnished by two overshot water 
wheels, the lower one taking the waste water and running at 
right angles with the upper one. The remainder of the ma- 
chinery, as well as the automatic workmen, is run by 
weights. The city, or village, is surrounded by trees and 



COHEN'S PNEUMATIC CLOCK. 

matched boards not over an eighth of an inch wide. Paint- 
ings, with gilt frames, and lace curtains adorn the apart- 
ment, which is complete in all the details belonging to a 
drawing room. A similar exhibition in Brooklyn recently 
gave no evidence of the skillful labor attributed to Bergmann's 
work, as described above. Whether it was the same or not, 
we do not know. 

» in t 

Anthracite Coal in Mexico. 
According to the San Francisco Mining and Scientific 
Press Sonora possesses a vast field of anthracite coal — the 
i only anthracite yet discovered on the Pacific coast. It is 
said to belong to a very old geological formation, probably 
Silurian or Devonian. The only outcrop which is at pre- 
sent worked lies about 120 miles northeast of Guaymas, and 
a branch line of the Sonora railway is contemplated to de- 
velop it. The mine is a few miles north of the flourishing 
mining towns of La Barranca and Los Bronces, each sup- 
porting some 2,000 inhabitants. The coal has been used for 
two years for steam purposes at the Barranca quartz mill, 
it containing less ash and leaving no clinkers on the grate. It 
burns with the short blue flame of carbonic oxide, which is , 



medical Photography. 

At a recent meeting of the Photo Section of the American 
Institute, in this city, Mr. Mason exhibited to the Section 
some photographs of subjects taken at his studio in Belle- 
vue Hospital. In his remarks he said : 
• I do not exhibit these prints as specimens of fine photo- 
graphic work, but as curiosities of disease and how photo- 
graphy is used to illustrate disease. Some of them show 
the patient both before and after treatment. Such subjects 
are not very easy to keep still a long time, because most of 
them are in pain. Something more than ten years ago 
I was requested by several members of the surgical staff 

to illustrate the diseases 
treated at the hospital, and, 
after considering the mat- 
ter some months, finally 
accepted the proposition, 
and was appointed the 
official photographer for 
the department. There 
were at that time only 
three surgeons on the staff 
who seemed to have an 
idea that photography 
could be made useful, or, 
rather, that it might prove 
an important adjunct to 
their work. These three 
had their most important 
cases photographed when 
they were received, and 
after an operation or when 
they were discharged. 
After two or three years 
other members of the staff, 
seeing the importance of 
the work, slowly came in 
for their share, until at 
the present day the men 
who first took little or no 
interest in the introduc- 
tion of photography pa- 
tronize it the most exten- 
sively. I made for some 
of these surgeons a large 
number of prints of im- 
portant cases, of which 
some are sent to Europe 
to illustrate the processes 
used in the treatment of 
diseases in New York. I 
make three copies, which 
I furnish free — one to the 
visiting surgeon in attend- 
ance, another to the house 
surgeon who has charge 
of the case, and another 
print I mount in the books 
of the hospital. Other 
prints are made on the 
surgeons' private orders at little more than cost price. When 
you refer to the hospital books provided for the last few years, 
you can find the most important surgical cases not only fully 
described but illustrated. Many observers have thus been 
able to avoid mistakes and errors which have been brought to 
their notice through the means of photography. Thus we 
see that the surgeons and histologists, like most other scien- 
tific men, are more or less dependent on photography in re- 
cording for others what they are doing. 

■ «in» - 

Unshod Horses. 
It has been before stated that an experienced farrier in 
England was advocating the abolishment of horseshoeing, 
and now a writer in the London Times has been trying the 
experiment, and thus reports: " When my pony's shoes were 
worn out I had them removed, and gave him a month's rest 
at grass, with an occasional drive of a mile or two on the high- 
road while his hoofs were hardening. Tne result at first 
seemed doubtful. The hoof was a thin shell, and kept chip- 
ping away until it had worked down beyond the holes of the 
nails by which the shoes had been fastened. After this the 
hoof grew thick and hard, quite unlike what it had been be- 
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fore. I now put the pony to full work, and he stands it well the jeweler, furnishing the sensation The circumstances of 
He is more sure-footed ; his tread is almost noiseless ; his hoofs the fire were, fortunately, such as to leave no doubt regard- 
are in no danger from the rough hand of the farrier; and the i ing its cause, and these circumstances are especially interest- 
change altogether has been a clear gain, without anything ing in a city where fires of a mysterious origin have been re- 



to set against it My pony, I may add, was between four 
and live years old — risingfour. I fancy, is the correct phrase. 
He had been regularly shod up to the present year " 
1 » 1 m 

RECENT MECHANICAL INVENTIONS. 

An improved hand stamp for canceling postage stamps, 
and printing, dating, and marking generally, has been pa- 
tented by Mr. Wm. J. Blackwell, of Waynesborough, Va. 
The press has a cam shaft which moves the stamping de- 
vices, and a_ sliding plate, in such a way tHat when the plate 
is moved back to uncover the ink pads the canceling stamps 
are forced down upon the pads. 

An improved brake for wagons has been patented by Mr. 
William (ie Ray, of Murray, Ky. It is constructed so that 
it will be applied by the team in holding back, 
and will be taken off as the team draws for 
ward. It is provided with means for locking 
it in either position. 

Mr John H. Jenner, of Leavenworth, Ind., 
has patented an improved brake lever for 
wagons. It consists of two levers, the prin- 
cipal one fulcrumed to the wagon body or 
frame, and the other pivoted to it and con- 
nected with the brake rod. The slack motion 
is taken up by the second lever, and the brake 
is applied by the principal lever. 

An improvement in magazine firearms has 
been patented by Mr. Peder Bergersan, of 
Cheyenne, Wyoming Ter. The breech me- 
chanism is opened and closed by means of a 
lever hung on a pm that passes through ears 
projecting from the underside of the trigger 
plate. The tiring bolt or hammer is straight 
and is operated by a spiral spring. The gun 
may be used as a magazine gun or as a single 
breech loading rifle. 

An improved machine for flinching, groov- 
ing, and beveling barrel staves when set up 
in barrel form, has been patented by Mr. Thomas McKeever, 
of Pittsburg, Pa. It consists in a hollow cutter head car 
rying the grooving and crozing knives, and in peculiar me- 
chanism for holding the barrel while being grooved and 
crozed. 

Mr. C. Sullivan, of Three Rivers, Mass., has patented an 
improved spooling guide, which consists of a flanged and 
slotted head in which is a slotted plate held in a horizontal 
position by set screws. From this plate rises the guide, 
which is composed of two crescent shaped arms turned in 
opposite directions; with this device the yarn can be fed 
very evenly. 

Mr. Wilson N. Fort, of Lewisville, Ark., has patented an 
improved rotary engine, which consists in a peculiar ar- 
rangement of a double rock valve, and hollow inlet and 
outlet valves, the whole being arranged with a view to sim- 
plicity and durability. 

Messrs. John E. Duncan and Alanson B. Alden, of Bos- 
cobel, Wis., have patented a permutation lock, in which the 
combination is set by the act 
of locking, and in unlocking 
the parts are readjusted, so 
that the combination is not 
set while the lock is unlocked. 

An improved hair trigger 
for firearms, which is com- 
plete in itself and may be ap- 
plied to any kind of firearir 
without change in its con 
struction, has been patented 
by Mr. Emil A. F. Toepper 
wein, of Boerne, Texas. 

Messrs. N. B. Gunn and A. 
D. Mendenhall, of Elwood, 
Ind., have patented an im- 
proved apple corer and cut- 
ter, in which the tube and its 
radial knives are detachably 
secured to the slotted sliding 
board, so that the machine 
may be readily taken apart 
for cleaning, 

An improvement in gun 
locks, patented by Mr. Tho- 
mas Duncan, of West New 
Annan, Nova Scotia, consists 
in a stop pivoted under the 

end of the mainspring close to the swivel and controlled by 
the trigger and a spring. 

Mr. F. H. Purenton, of Brunswick, Me., has invented an 
improved sectional steam boiler, having a lower section or 
water chamber surrounding the fire chamber, and connected 
with an upper section by means of inclined pipes, the said 
upper section being provided with curved flues that com- 
municate with the smoke stack. 



markably frequent. The fire proved to be the result of 
spontaneous combustion, and from a cause which has been 
the one usually credited with effects of the kind. Some of 
the floors in Mr. Mead's house had lately received a thorough 
coating of colored varnish, and, in the polishing, hemp cloths 
(squares cut from sacks) had been used. One of these sacks, 
saturated with the varnish, had been put in the basket for 
further use. It had of itself smoldered, and finally produced 
the fire. The case is a curious one, and of value from the 
knowledge it affords of a dangerous combination. 



A NOVEL ROTARY PUMP. 

Ortman's rotary pump, which is shown In the accom- 
panying engravings, is made by Messrs. Van Goethen & 




ORTMAN'S ROTARY PUMP. 

Reallier, of Brussels. It may be used either as a pump, a 
hydraulic motor, or an air compressor. 

An undulated disk is fitted accurately to the pump casing, 
and in a transverse Ghamber, which intersects the cylinder, 
there is a slide, which is slotted to receive the edge of the 
undulated disk. At opposite sides of the slide there are 
openings in the casing for the ingress and egress of water. 
The slide acts as the abutment^ and the undulated disk as the 
piston. 

A pump of this kind, having a 39 inch disk, will deliver 
nearly 18 gallons per revolution and may be driven at the 
rate of 150 revolutions per minute. — Gronique Industrielle. 



» ui> 

Glue. 

Carpenters should remember that fresh glue dries much 
more readily than that which has been once or twice melted. 
Dry glue steeped in cold water absorbs different quantities 
of water according to the quality of the glue, while the pro- j 
portion of the water so absorbed may be used as a test of the J 



have been taught the art of pigeon breeding, and carriers 
are constantly sent from place to place. The Minister of 
Public Instruction and the Minister of Agriculture have 
established prizes for pigeon races. 

^ m > 

Splitting Paper. 
It is one of the most remarkable properties of that won- 
derful product, paper, that it can be split into two or even 
three parts, however thin the sheet. We have seen a leaf 
of the Illustrated News thus divided into three parts, or three 
thin leaves. One consisted of the surface on which the en- 
gravings are printed; another was the side* containing the 
letter press, and a perfectly blank piece on each side was the 
paper that lay between. Many people who have not seen 
this done might think it impossible; yet it is not only 
possible, but extremely easy, as we shall show. 

Get a piece of plate glass and place on it a sheet of paper; 
then let the latter be thoroughly soaked. With care and a 
little dexterity the sheet can be split by the top 
surface being removed. But the best plan is 
to paste a piece of cloth or strong paper to 
each side of the sheet to be split. When dry, 
violently and without hesitation pull the two 
pieces asunder, when part of the sheet will be 
found to have adhered to one and part to 
the other. Soften the paste in water and the 
pieces can be easily removed from the cloth. 
The process is generally demonstrated as a 
matter of curiosity, yet it can be utilized in 
various ways. If we want to paste in a scrap- 
book a newspaper article printed on both 
sides of the paper, and possess only one copy, 
it is very convenient to know how to detach 
the one side from the other. The paper, 
when split, as may be imagined, is more 
transparent than it was before being subjected 
to the operation, and the printing ink is some- 
what duller; otherwise the two pieces present 
the appearance of the original if again brought 
together. 

Some time ago the information of how to 
do this splitting was advertised to be sold for 
a considerable sum. We now impart it to all our readers 
gratuitously. — B. and 0. Printer and Stationer. 
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quality of the glue. From careful experiments with dry glue 
immersed for twenty-four hours in water at 60° Fah., and 
thereby transformed into a jelly, it was found that the finest 
ordinary glue, or that made from white bones, absorbs twelve 
times its weight of water in twenty-four hours; from dark 
bones, the glue absorbs nine times its weight of water; 
while the ordinary glue, made from animal refuse, absorbs 
but three to five times its weight of water. — Building News. 



Spontaneous Combustion. 

The St. Louis Republican gives this account of the origin 
of a recent mysterious tire in that city: A well authenticated 
case of spontaneous combustion occurred recently in the 
suburbs of Oak Hill, the residence of Mr. Edward Mead, 



Carriage Pigeons. 

The carrier-pigeon service is now in full operation in 
France. The number of birds fed by the government is 
6,000. These pigeons are located in Paris and twelve other 
large fortified towns. A number of soldiers and officers 



Sir Henry Bessemer. 

Mr. Henry Bessemer, of Denmark-hill, Camberwell, on 
whom her Majesty has been graciously pleased to confer the 
honor of knighthood, in recognition of his services in the 
manufacture of malleable iron and steel, and in numerous 
other inventions, is a son of the late Mr. Anthony Bessemer, 
of Old Broad street, London, and subsequently of Charlton, 
Hertfordshire, where he was born on the 19th of January, 
1813. He was, to a very great extent, self-taught, and at 
twenty years of age exhibited a design at the Royal Acade- 
my, then located at Somerset House. He first attracted the 
attention of Lord Althorp, then Chancellor of the Exche- 
quer, by an ingenious contrivance which he made for pre- 
venting frauds which were carried on upon a large scale by 
the transference of stamps from old documents to new 
ones; but, though the saving to the public purse was esti- 
mated at nearly £400,000 a 
year, he never received any 
remuneration for his inge- 
nuity. In 1856 he read be- 
fore the British Association, 
at Cheltenham, his first paper 
on the manufacture of malle- 
able iron and steel, whichhas 
given him a world-wide name 
— literally so, for the Ameri- 
cans have christened after 
him a thriving new town on 
the Cincinnati Railway, and 
" Bessemer metal " has be- 
come current in most of the 
languages of civilized com- 
munities. Mr. Bessemer's 
great inventions have been 
recognized both at home and 
abroad, for the Emperor of 
Austria conferred on him the 
rank of a Knight Commander 
of the Order of Francis Jo- 
seph, and the late Emperor of 
the French offered to his ac- 
ceptance the Grand Cross of 
the Legion of Honor, in conse- 
quence of a report from the 
jurors of the Universal Exhibition of 1867 that his inventi6n 
was of exceptional merit. He has also been the recipient of 
the Albert Gold Medal, presented to him by the hand of the 
Prince of Wales. It is stated by Blanch, in his "History 
of Camberwell," that in the course of his various experi- 
ments, Mr. Bessemer has taken out more than one hundred 
patents, and has paid to the Crown as much as £10,000 for 
stamps alone. 



. « >»■ 



A plague of locusts fell upon the province of Caucasus, 
Russia, during April. Vineyards and fruit gardens were ut- 
terly destroyed. The water courses were choked by the 
swarming pests, and the village streets were so blocked by 
them that the shops were shut and all traffic suspended. 
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Self -Defense among l'lunts. 

One of the means of self-defense among plants, says Dr. 
Francis Darwin, in a recent lecture, is the presence of poi- 
sonous alkaloids. Thus ruminants will not eat such plants 
as nightshade (belladonna); monkshood (aconite), hellebore, 
thorn apple (stramonium), pseony, veratrum, and hemlock (co- 
nium). Many plants are protected by their poisonous milky 
juices, as the spurges (euphorbia), poppy,celandine, and others. 
In the strychnos nux vomica, the poisonous alkaloid strychnia is 
contained In the seeds, its whole object being to prevent them 
and the young plants contained in them from being injured, 
the fleshy parts of the fruit being quite harmless and eaten 
by the natives. This eatable part surrounding the seeds en- 
tices birds to swallow them, that they may be dislributed 
after and by passing through the animals' bodies. Bitter 
almonds are comparatively safe from the attacks of mice, 
whereas sweet almonds are much injured by them. In ad- 
dition to an almost endless series of poisonous plants, there 
are those which contain essential oils having a pungent aro- 
matic odor or taste. Thus the fennel, anise, caraway, and 
others have otherwise unprotected seeds, which are safe 
from the attack of birds on this account. In Brazil the lime 
alone of all the orange tribe is distasteful to the leaf -cutting 
ants, probably owing to an oil similar to that which gives 
the strong taste and odor to orange peel; and this fact has 
decided the fate of the tree, for it is the only species of the 
tribe which lias been able to establish itself beyond the limit 
of cultivation, the orange, citron, etc., growing only where 
protected by man. Turpentine in fir leaves serves as a pro- 
tection against cattle. The aromatic flavor of mint is a de- 
fense against browsing animals, and as it is frequented by a 
large number of insects it affords an analogy to the nettles 
and thorns, which are resorted to by butterflies and birds to 
rear their young. Flowers are usually more acrid than the 
plants which bear them, and are thus protected from de 
struction by browsing animals and other foes, by being un- 
eatable. Caterpillars will die of hunger rather than eat the 
/lowers of the plants whose leaves form their natural food. 



THE THICK-THIGHED WALKING STICK. 

BT PEOP. 0. V. EILET. 

During the past few years the forests in parts of New 
York have been very seriously injured by the insect here- 



ers; his narrower and less dilated front thighs; his swollen 
middle thighs, and by the greater stoutness of the spines near 
the ends of the middle and hind thighs, these and the other 
distinguishing sexual characters being less obvious in the 



Crickets Stop a Train. 

One cricket would stand a poor show trying to stop a 
railroad train, but millions of them can do it. The western 
bound railroad train, No. 6, met an army of crickets at 
Clarke's Station, about 15 miles west of Reno, says the 
Gazette, and was detained two hours and a half trying to 
get through. To make the passage the train men were 
finally forced to take brooms and sweep the insects oil 
the rails. The crickets covered the track for about three 
miles, and when the driving wheels of the engine would 
strike them they would whirl around without going forward 
an inch. 



THE ELEPHANT SHREW. 

Several species of elephant shrews are known to exist, all 
of which, with one exception, are inhabitants of Southern 
Africa. The solitary exception, Macroscelides Roretti, is 
found in Algeria. 

The peculiarly long nose of the elephant shrew is perfo- 
rated at its extremity by the nostrils, which are rather ob- 
liquely placed, and is supposed to aid the animal in its search 
after the insects and other creatures on which it feeds. The 
eyes are rather large in proportion to the size of the animal. 

The tail is long and slender, much resembling the same 
organ in the common mouse, and in some specimens, proba- 
bly males, is furnished at the base with glandular follicles, 
or little sacs. The legs are nearly 
of equal size, but the hinder limbs 
are much longer than the fore legs, 
on account of the very great length 
of the feet, which are capable of 
affording support to the creature as 
it sits in an upright position. As 
might be presumed from the great 
length of the hinder limbs, the ele- 
phant shrew is possessed of great 
locomotive powers, and when 
alarmed can skim over the ground 
with such celerity that its form 
becomes quite obscured by the ra- 
pidity of its movement through the 
air. Its food consists of insects, 
which it captures in open day. 

Although the elephant shrew is a 
diurnal animal, seeking its prey in 
broad daylight, its habitation is 
made below the surface of the 
ground, and consists of a deep and 
tortuous burrow, the entrance to 
which is a perpendicularly sunk 
shaft of some little depth. To this 
place of refuge the creature always 
flies when alarmed, and as it is so 

exceedingly swift in its movements, it is not readily cap- 
tured or intercepted. 

The color of the fur is a dark and rather cloudy brown, 
which is warmed with a reddish tinge upon the sides and 
flanks, and fades on the abdomen and inner portions of the 
limbs into a grayish-white. The generic name, Macrosceli- 
des, is of Greek origin, in allusion to the great length of its 
hinder limbs, and signifies " long legged." It is but a small 
animal, as the length of the head and body is not quite four 
inches in measurement, and the tail is about three inches 
and a quarter. 




THE THICK-THIGHED WALKING STICK.-(DiaptKromerafemo- 
rata, Say.) 

a, eggs, vetral view; o. do., side view, enlarged; c, do., in various po- 
sitions, showing youn-'; hatching; d, d, male, back and side views; e, fe- 
male, side view— natural size (after Riley). 

Stick," " Stick Bug," " Specter," while in some localities it 
is known as "Prairie Alligator," "Devil Horse," and other 
odd cognomens, generally indicative of its appearance, and 
of a superstition which is quite prevalent, but most un- 
founded, that it is poisonous and can sting or bite. 

The popular name above employed will serve to distinguish 
it from another tolerably common species, the two-striped 
walking stick (Anisomorpha buprestoides, Stoll). 



with treated of, and which has hitherto been considered earlier stages of growth. 

quite harmless by writers on entomology. An account of it As already stated, this insect has until within a few years 
will appear in my forthcoming report to the Department of always been considered harmless. In 1872, however, while 
Agriculture, from which I condense some facts in advance, "lecturing at Cornell University, I noticed that it was unusu- 
Owing to its curious, slender, long-legged, slow-moving ally abundant around Ithaca, and it was there reported as 
characteristics it has been popularly dubbed the " Walking doing considerable injury to rose bushes; and the following 

1 letters from correspondents will show how very destructive 

" the species may become : 

! " Inclosed find specipens, male and female, of an insect which is prov- 
ing to be a scourge. About the middle of June I discovered, mostly on 
standing grass, this same insect, only very much smaller, of a light pea- 
green color, but not in sufficient numbers to be thought of as a pest. I 
noticed about August 15th, in the reservation of young timber, mostly 
white oak and hickory, a few trees having the appearance of being burned 
just enough to kill the leaves. On closer investigation I found many of 
these insects devouring the leaves. Later I judged at least 25 acres were 
completely stripped of foliage, as much so a? if fire had run through the 
wood and killed every tree. They seemed to have no choice as to what 
variety of timber they attacked. There were many in my peach orchard 
and lawn. On single trees far removed from my timber lot they were as 
thick as could well be, in many places in heaps . Fences adjoining the 
timber were fairly covered with them. They have been known for years in 
this vicinity, but were heretofore always considered harmless. From 
present appearances they are greatly to be feared as a scourge, conse- 
quently anything relating to them will be read with great interest. I hear 
from them in Florida, but not in such numbers as here." — G. C. Snow, 
Yates Co., N. Y., in New York Weekly Tribune, Nov. 11, 1874. 

" About f ortyyears ago my father s^t out a grove of locust trees for fenc- 
ing purposes at the foot of a rocky wooded hill. The trees throve, and for 
years have furnished the farm with posts and stakes. When they were 
young we began to notice on them, now and then, the insects known as 
'Walking Sticks,' and some fifteen years ago they began to increase rap- 
idly, appearing in summer on the locusts, to which at first they seemed to 
confine themselves, entirely stripping them of their leaves, and have done 
so every second year since. 

" The locusts havenearly all succumbed to the repeated attacks of the re- 
pulsive looking pests, which have for some time extended their operations 
to the adjoining native trees, most kinds of which they feed upon raven- 
ously. 

" I have never by observation been able to discover when or where the 
eggs are deposited, nor can I find more than a description of the insect in 
any book within my reach. Will you throw a little light on the subject, 
and can yon suggest any method of destroying these pestiferous walking 
sticks? "-R. E. E., Ferresburg, Vt., in Sural New Yorker, November 
7, 1874. 

"In June last we gave an account of a remarkable' visitation of myriads 
of the insect known as the walking stick (Spectrumfermoratum) in Yates 
County, N. Y., and asked for information as to the appearance elsewhere. 
The following, from Mr. E. H. Conklin,Cumberland County, Pa., is the first 
response, which we hope may call out others. Mr. C. says: ' This insect, 
though not at all common and seldom numerous, has made its annual ap- 
pearance in our peach orchards for f oity years, and only once in this time 
have they been so numerous as to be injurious. In this instance, which 
was about ten years ago, these insects denuded a row of locust trees that 
formed a shelter on the northwest side of a peach orchard. For half a 
dozen rods from this locust row the peach trees were also stripped of their 
leaves. Previous to this time we never saw them on any other tree except 
the peach. As to color, some are light green and others brown, amongst 
male and female. The female has a much heavier body than the male." " 
| — American Agriculturist, August, 1877. 

A further account of great injury to oak timber by this 
insect on Mr. Snow's farm was given in the American Agri- 
culturist for June, 1877, and when applications were made 
through the editor of said journal for more definite informa- 
tion and for some practical recommendation, so little was 
any one able to comply with such a request, I deemed the 
matter of sufficient interest and importance to warrant fur- 
ther investigation. A couple of visits to Esperange farm 
enabled me to clear up the insect's natural history, and sug- 
gested, as the sequel will show, a simple and feasible means 
of preventing its injuries. Mr. Snow has about 50 acres of- 
woodland, consisting of fine young 
trees, mostly the second growth of 
hickory and of different species of 
oak. In 1874 the trees on about 25 
acres were totally defoliated. Iri 
1875 the insects appeared in fewer 
numbers. In 1876 they were even 
more numerous than in 1874, and 
covered a large area. In 1877 again 
they attracted less attention, while 
last summer I found that Mr. Snow's 
accounts were by no means exag- 
gerated. By the middle of August 
the bulk - of the pests were going 
through their last moult, and by the 
end of autumn they had stripped 
most of the trees, showing, how- 
ever, a decided preference for the 
black, red, and rock chestnut oaks, 
to the white oaks and hickories, 
which they affect but little till after 
the first mentioned trees are stripped. 
The underbrush was also very effect- 
ually cleaned of its foliage, and the 
insects hung from and clung to the 
bare twigs and branches in great 
clusters. They settle freely to roost 
on the witch-hazel, but do not defoliate it until the other 
trees mentioned are pretty bare. Sumac and tliorn are also 
little affected, while peach and apple, in an adjoining orch- 
ard, were untouched. Whenever they have entirely stripped 
the trees and shrubs they move in bodies to fresh pastures, 
crowding upon one another and covering the ground, the 
fence rails, and everything about them, so that it is impossi- 
ble for a person to enter the woods without being covered 
by them. The timber affected can be recognized by its 
seared and leafless appearance from a great distance, and 
upon entering the woods the ear is greeted by a peculiar 




ELEPHANT SHREW.— (Macroscelides Proboscidens.) 

The colors of the adult are quite variable, and are gene- 
rally obliterated in cabinet specimens; shades of gray, brown, 
and greenish brown predominate, the head of the male being 
pale and having three longitudinal fuscous stripes, and the 
middle thighs having annulate shades of the same color. 
The front legs of the male and the shanks of the others are 
almost always green. The colors of the female are more 
uniform, generally grayish, with paler specks and moultings 
on the head and along the back; but occasionally pale green 
predominates. Structurally the male is at once distinguished 
by his shorter, more slender body; his longer legs and feel- 
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seething noise, resulting from the motion of the innumer- 
able jaws at work on the leaves. Their depredations first 
begin to attract attention soon after wheat harvest, and are 
most noticeable in September. The injury to the trees done 
in 1874 and 1876 was manifest in the death of most of the 
black oaks, and, according to Mr. Snow's observations, trees 
die in three years after the first attack. 

The unexampled multiplication and destructiveness of this 
insect at Esperange farm is but one of the many illustrations 
of the fact long since patent to all close students of economic 
entomology, that species normally harmless may suddenly 
become very injurious. 

The winter habits of the species have not before been pub- 
lished. The eggs, which were first briefly described by me in 
1874,* are 2'8 mm. long, oval in shape, slightly compressed 
at the sides, and of a polished black color, with a ventral 
whitish stripe. They look not unlike some plump diminu- 
tive leguminose seed. They are simplydroppedloosely upon 
the ground from whatever height the females may happen to 
be, and, during the latter part of autumn, when the insects 
are common, one hears a constant pattering, not unlike drops 
of rain, that results from the abundant dropping of these 
eggs, which in places lie so thick among and under the dead 
leaves that they may be scraped up in great quantities. 

Prom general observation of specimens kept in confinement 
it would appear that each female is capable of laying upward 
of a hundred. The eggs remain on the ground all through 
the winter, and hatch for the most part during the month of 
May. Some of them, however, continue hatching much later, 
so that all through the summer, and even into the fall, young 
individuals appear. The young walking sticks measure at 
birth 4-5 mm., and with their feelers and legs outstretched 
nearly double that length. They are invariably, during early 
life, of a uniform pale yellowish green color, and as they 
have a habit in their earlier days of keeping near the ground, 
this, coupled with a great readiness to drop whenever dis- 
turbed, serves to protect them from observation. They may 
for these reasons occur in great numbers in the early part of 
the season without being suspected. The exact number of 
moults that the insect passes through has not been carefully 
studied, but it changes very little in appearance from birth 
to maturity, except so far as color is concerned. With age 
the green color gives way to various shades of gray and 
brown. In this way we find great correspondence with its 
surroundings. While the vegetation is green the specters 
are green also. When the foliage turns in autumn they 
change color correspondingly, and when the foliage is stripped 
they so closely resemble, in both appearance and color, the 
twigs upon which they rest — the habit of stretching out the 
front legs and feelers greatly enhancing the resemblance — 
that when they are few in numbers it is difficult to recognize 
them'. A few green specimens, more particularly of the 
males, may always be found, even among the mature indi- 
viduals. 

In contemplating these singular creatures and their won- 
derful resemblances to the oak vegetation upon which they 
occur, one cannot help noticing still further resemblances. 
They are born with the bursting of the buds in the spring; 
they drop their eggs as the trees drop their seeds, and 
they commence to fall and perish with the leaves, the later 
ones persisting, like the last leaves, till the frost cuts them 
off. 

As will have been already noticed, Mr. Snow has found 
from his own observations that the insects were injuriously 
abundant every other year, and I have been interested in en- 
deavoring to find an explanation of this fact. The increase 
of the insect's natural enemies whenever they become ex- 
cessively abundant, and the consequent decrease of the plant 
feeder the following year, undoubtedly have something to do 
with it; but there is also good evidence that a great many of 
the eggs remain on the ground for two consecutive winters 
before hatching. Messrs. T. W. Bringham and L. Trouvel- 
lot have both found from experience that the eggs of this in- 
sect for the most part hatch only after the interval of two 
years, f and an examination made of a large number which 
I have myself kept the present winter shows that while some 
have proceeded far into embryonic development, others show 
no development whatever, thus corroborating the experience 
of these gentlemen. 

We may very justly conclude, therefore, that the species 
will only be injurious every alternate year. 

While the specters are young they may be destroyed by 
sprinkling the underbrush in the timber with Paris green 
water whenever the timber is inclosed, so that domestic ani- 
mals can be kept away from the poisoned vegetation. 

The most satisfactory means of averting the insect's inju- 
ries, however, will be found in the destruction of the eggs 
during winter. This may be done either by digging and 
turning them under, or by burning over the dead leaves 
among which they lie. 



Ichneumon Files. 

It is an interesting fact that not a single ichneumon fly is 
known to attack our locust, nor has one ever been found to 
attack any of the different locusts or grasshoppers that occur 
in the country. We have sought diligently for evidence of 
the occurrence in locusts of any of these essentially parasitic 
insects. By ichneumon flies we intend not those of the 
genus Ichneumon alone, but any belonging to the great fam- 
ily Ichneumonidw. They are known to attack plant-feeding 



* New York Weekly Tribune, November 11, 1874. 
t Proc. Boat. Soc. Nat. Hist., Vol. XI., pp. 88 and 89. 



species of all orders except the half winged bugs (Heteroptera) 
nd the straight winged insects (Orthoptera), to which last 
the locust belongs. Westwood, St. Pargeau, Brulle, and 
other authors who have paid especial attention to these 
ichneumon flies, all concur in excepting the orthoptera from 
their attacks. 

Von Motschulsky speaks of having found a species (Proc. 
totrupes brevipennis, Latr.)of an allied family near Italian lo- 
custs, and infers, without proof whatever, its possible para- 
sitism thereon ; but of the latest and most reliable European 
authorities — Gerstaecker and KOppen — the former states ex- 
plicitly that no ichneumon is known to attack the European 
locust; while the latter knows of none, and refers only to 
rumors of the occurrence of bee-like insects that sting the 
locust, and which rumors doubtless have reference to digger- 
wasps or tachina flies. Again, Mr. Thomas Bath,* in treat- 
ing of the injuries of locusts in Australia, one species of 
which (given as Ordipoda musica, Pabr.) in size and gen- 
eral appearance is not unlike our Spretus, figures an ichneu- 
mon fly (given as Bracon capitata) stinging a locust, and 
certain maggots, supposed to be the larvse of the same, taken 
from a locust. But the former is imaginary, unreal, and 
evidently not from actual observation, while the latter are 
the larvse not of an ichneumon, but of some dipterous 
(doubtless Tachina) fly. 

Coming to our own country : Mr. Brous, in 1876, sent us two 
ichneumons — a Gampoplex and Ephialtes notanda, Cresson— 
noticed flying about locusts, but without evidence of their 
stinging these; and Prof. Aughey has sent us a female 
Lampronota brunnea, Cresson, which he believes to have 
bred from winged specimens of Spretus in August, 1874. 
But his notes lack in absolute certainty, and he himself, on 
that account, refrained from referring to the supposed fact; 
while the long ovipositor and well known habit of some 
species of the genus of preying on wood boring coleopterous 
larvse, to reach which the ovipositor is admirably adapted, 
strengthen the uncertainty and render further corroborative 
evidence necessary before we can say that any ichneumon 
fly actually preys on the Rocky Mountain locust. Reports 
from farmers of ichneumon flies attacking locusts are not 
uncommon, because this term is often erroneously applied to 
any parasite, and especially to the tachina flies and the 
anthomyia egg parasite, already treated of. Some writers 
have even sought to justify its application to this last species 
on the ground that the term ichneumon means an egg feeder, 
unaware of the fact that it has a definite meaning in ento- 
mology, and that while originally applied by Aristotle to an 
Egyptian animal (Hespestes ichneumon, L.) that hunts for and 
feeds on crocodile eggs, it was also applied, both by Pliny 
and Aristotle, to a wasp that hunts spiders and caterpillars, 
for which reason Linnaeus appropriately used it to designate 
the parasitic family we have been considering. — First Seport 
U. 8. Entomological Commission. 

■ « m » 

Mount Hood Smoking, 

In its issue for May 26, the Bee, of Portland, Oregon, says 
that on the previous day a cloud of smoke hung upon the 
south side of Mount Hood, far above the snow line and 
climbing almost to the summit. 

" The smoke cloud changed form and movement constant- 
ly, apparently pouring out of the south side of the mountain 
from half to one quarter of a mile below the summit. 
Those who have ascended the mountain locate the site of an 
old crater on the southwest side, some distance below the 
summit. They have to cross this locality to make the ascent, 
and always find sulphurous fumes issuing from the crevices, 
and the rocks heated by internal fires. 

" There is no doubt that Mount Hood at times sends forth 
eruptions of smoke, though such manifestations are not of 
frequent occurrence, or at least are not often reported. We 
have lived within view of the mountain for nearly thirty 
years, and have only once before, about fifteen years ago, 
seen unmistakable emission of smoke, which lasted about an 
hour, and came from the same part of the mountain that we 
observed it on May 25, and each time the fact of its being 
smoke was not to be doubted. Fifteen years ago the pheno- 
menon occurred upon a winter day, when the sky was blue, 
without a speck of cloud to fleck it, and the smoke streamed 
northward from the mountain in a dense black cloud. We 
have seen the time when excitement was created some years 
ago by the rumor that Mount Hood was smoking. A crowd 
gathered on a high roof and observed it with glasses, but 
the phenomenon was caused by atmospheric conditions that 
drew mists and fogs from the lower gorges, and made them 
wreath around the summit. The difference between this 
light colored, enveloping mist, rising from the base of the 
mountain, and the black, sulphurous appearance of smoke 
pouring directly out of the side of it from among the snows, 
was evident to any practical eye. Yesterday morning the sky 
was clear, with a slight haze and a few light, fleecy clouds 
hanging above the Cascade range at intervals, but the whole 
base and summit of Mount Hood were clear of them, while 
the unmistakable wreath of sulphur smoke hung just below 
the very summit, remaining there for over two hours, con- 
! torted by the movement of the winds. Toward noon fleecy 
clouds enveloped the mountain, and for a while the differ- 
' ence between cloud and smoke was distinctly visible, but 
I afterward the outlines of the snowy peak were obscured, 
and when they were plain again, at 2 o'clock P. M. , there 
was no smoke to be seen." 

* Notes on observations made during the late " Locust Plague:" Report 
of the Secretary for Agriculture, Melbourne, 1S73. 



Astronomical Notes. 

Observatory op Vassar College. 
The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M 

POSITION OP PLANETS FOR JULY, 1879. 
Mercury. 

On July 1 Mercury rises at 5h. 37m. A.M., and sets at 8h. 
36m. P.M. 

On July 31 Mercury rises at 7b. 19m. A.M., and sets at 8h. 
16m. P.M. 

Mercury can be seen after sunset all through the month of 

July. In the early part of the month it keeps nearly the 

path of the sun; later it should be looked for south of the 

point of sunset. Mercury may be seen east of the crescent 

moon July 20. It is at its greatest elongation east of the 

sun on July 27. 

Venus. 

Venus rises at 8h. 17m. A.M. on July 1, and sets at lOh. 
5m. P.M. 

On July 31 Venus rises at 8h. 49m. A.M., and sets at 9h. 
P.M. 

On July 8 Venus passes near to the planet Uranus, but 
moves rapidly toward the east. Venus will be at its great- 
est elongation on July 16, and near the crescent moon on 

July 22. 

Mars. 

The three bright planets, Mars, Saturn, and Jupiter, can 

all be seen at a late hour in the evenings of July. Mars and 

j Saturn rise nearly at the same time for several mornings in 

| the first week of July, but Mars moves quickly eastward and 

northward, and separates from Saturn. 

On July 1 Mars rises at 10m. after midnight, and sets at 
38m. after noon. 

On July 31 Mars rises at lOh. 57m. P.M., and sets at 16m. 
after noon of the next day. 

Jupiter. 

On July 1 Jupiter rises at lOh. 46m. P.M-, and sets at 9h. 
49m. A.M. of the next day. 

Jupiter is near the moon on the 8th. 

On July 31 Jupiter rises at 8h. 45m. P.M., and sets 7h. 
44m. A.M. of the next day. 

At this time Jupiter rises as Venus sets. 

On July 31 Jupiter, Saturn, and Mars can be seen to rise 
before midnight. Jupiter will be known by its size and 
brilliancy, Saturn by its white light, and Mars by its ruddy 
glow. 

Saturn. 

On July 1 Saturn rises at Oh. 10m. A.M., and sets at 36m. 
after noon. 

On July 31 Saturn rises at lOh. 10m. P.M., and sets atlOh. 
37m. of the next day. 

Saturn and Mars are in close proximity on the 1st, but 
Mars will be seen to move east of Saturn and northward. 

Uranus. 

Uranus may perhaps be found with an ordinary glass by 
its nearness to Venus. On July 8 Uranus has the same right 
ascension as Venus, but is 15 minutes of arc south of Venus. 
On the 9th Venus has moved eastward and toward the south, 
and Uranus is left west of Venus and in higher northern de- 
clination. 

On July 1 Uranus sets at lOh. 18m. P.M., a few minutes 
after Venus. 

On July 31 Uranus sets at 8h. 24m. P.M. 
Neptune. 

On July 1 Neptune rises at lh. 12m. A.M, and sets at2h. 
52m. P.M. 

On July 31 Neptune rises at llh. 11m. P.M., and sets near 
lh. P.M. the next day. 



Tbe Manufacture of Pbospborescent Substances. 

A correspondent who resides in Paris sends us the follow- 
ing: 

I read in the Scientific American a notice in which you 
mention some phosphorescent powders that you found on 
luminous clock dials. Having ascertained by analysis that 
this phosphorescent matter is nothing but sulphide of calcium, 
you say there must be something or other in the mode of 
manufacture of this substance to give it such a brilliancy as 
has never been obtained before. 

Being in situation to know much about this subject I think 
it will be agreeable to you if I give you some details on this 
question. 

The phosphorescent matter of the luminous dials is pre- 
pared in Paris; the maker is M. Andre, 39 Rue Lacepede. 
Twenty years ago, being famulus in Mr. E. Becquerel's labo- 
ratory, he was taught by him how to prepare phosphorescent 
sulphides, and then began to make them for the chief instru- 
ment makers in Paris. 

The first products obtained had but little intensity; but 
gradually M. Andre became more and more skillful in his 
work, and three years ago he was able to produce the sub- 
stance you have seen on the dials. Such a wonderful result 
was obtained only by carefully studying the mode of manu- 
facture, and depending only on a few tricks of hand. This 
I can affirm, but I cannot give you the details of the manipu- 
lation, which are kept secret. 

M. Andre does not make only the blue violet powder used 
for dials ; this color has been chosen for that because it keeps 
luminous a longer time. But the results are almost as good 
.with yellow, yellow-green, green, and orange powders. 
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Alleged Discovery of Ancient American Carvings. 

The Pioneer Press (St. Paul, Minn.), announces the dis- 
covery of a remarkable cave on the farm of David Samuels, 
10 miles from La Crosse. The cave is 30 feet long, 13 feet 
wide, and about 8 feet high. Above the quarry sand, which 
has evidently drifted in and covered the floor to the depth 
of three to six feet, upon the walls, are very rude carvings 
representing men, animals, arms, and implements, and some 
appear to be hieroglyphics. One picture represents men, 
with bows and arrows, shooting animals, three buffaloes and 
one rabbit. Another represents three animals, which, if 
Lvge, must have been like the hippopotamus; another ap- 
pears to represent a mastodon; on another picture a moose is 
quite plainly delineated. There are eight representations 
that are canoes, much carved, or hammocks, which they 
more resemble. One sketch of a man is very plain; the 
figure wears a kind of chaplet or crown, and was probably 
chief of hlsjtribe or clan. There are many fragments of pic- 
tures, where the rock had decomposed. The rock is a coarse, 
soft, white sandstone. On one side of the cave is a space 
about 2 feet high and 2}^ feet in length, made into the wall. 
Above are the upper fragments of pictures, and below are 
lower fragments, showing that they were made when the 
rock was entire. From the depth to which decompositions 
reached in this dry and dark cavern, the inscription must be 
quite ancient. If the carving mentioned really represents 
the mastodon, the work must have been done by mound 
builders. 

The accumulated sand needs to be removed to get a full 
view, and possibly human remains may be found. The en- 
trance to the cave had evidently been covered by a landslide, 
there being left open only a small hole, where traps have 
long been set for coons. The large number of these animals 
that were caught led to the belief that the space inhabited 
by them must be large, and investigation led to the discovery 
of the cave. It is stated that over the entrance, since the 
landslide, a poplar tree, 18 inches in diameter, has grown, 
which shows that the cave has not been occupied by human 
beings for more than a century. 

If the above statements are true, this may prove to be a 
rich find for our antiquarians. 



parts by weight of lime rendered chemically pure by calcina- 1 by the use of the rollers, as the damage which Lewis has sus- 
tion, and add 25 parts by weight of calcined sea salt; from j tained, and for this purpose the two parties are to bring 
23 to 50 per cent of the whole mass of sulphur, which incor- j proof as to how long Swift & Co. have used each set of 
porate therewith by the process of sublimation; and from 3 ' rolls, with the provision that in the absence of any proof it 
to 7 per cent of coloring matter in the form of powder com- . will be assumed that they have been in use for five years from 
posed of mono-sulphure of calcium, barium, strontium, the beginning of this suit; and as to what royalty Lewis has 
uranium, magnesium, aluminum, or ot-her minerals or sub- been receiving for the license and whether the royalty be 



stance producing the same physical appearances, i. e., which, 
after having been impregnated with light, becomes luminous 
in the dark. After having mixed these five ingredients in- 
timately the composition obtained is ready for use according 
to different methods of application. In certain cases, and 



different according to the size of the rolls. The proof is re- 
quired to be furnished by the 10th of July, and the case 
submitted to the court on the 30th of the same month. 

This patent for angle iron rolls was granted to John L. 
Lewis, of Pittsburg, Pa., through the Scientific Amebi- 



\ more specially for augmenting the intensity and the dura- can Agency of Munn & Co., and the case between the pat- 
I tion of the luminous effect of the composition, the patentees entee and the Swift Iron and Steel Works of Newport, Ky., 
add a sixth ingredient in the form of phosphorus reduced was carried on for a period of more than five years. The 
■ into powder, which is obtained from seaweed by the well letters patent were the object of attack by able patent law- 
known process of calcination. As to proportion, it is found yers, and the case drew considerable attention among iron 
' that the phosphorus contained in a quantity of sea weed, : manufacturers, West and Southwest. It is rarely, perhaps, 
. representing 25 per cent of the weight of the composition I that a specification is subjected to the test so long continued 



formed by the five above, named ingredients, gives very 
good results. 

The phosphorescent powder thus obtained and reduced 
into paste by the addition of a sufficient quantity of varnish, 



as was the Lewis patent, but it stood the test well. 



Industrial Art In New York. 

Hitherto there has been no museum in this city which has 

J such as copal, may serve with advantage for illuminating a j g i ve n any special attention to the applications of industry 

great number of objects, e. g., buoys, sea compasses, baro- , to art and art to industry. This want the trustees of the 

meters, street plates, sign boards, and other similar objects, I Metropolitan Museum have determined to supply, and have 

by arranging it in more of less thick coatings upon a plate devoted a portion of the new art building, in Central Park, 

, of metal, wood, glass, or other material, covered by a trans- I to collections illustrating industrial art. They propose to 

parent glass; this powder may also be employed for theatri- begin with the applications of metals. Valuable gifts have 

cal scenery or pictures, artificial flowers, and other similar already been received, others are promised, and more are 

articles by the application of one or more coatings of the earnestly solicited. Professor Thomas Egleston, of the 

powder incorporated in the varnish, or else by varnishing School of Mines, Columbia College, has been authorized to 

previously these objects and by sprinkling the dry powder receive such donations. Communications relating to the 

upon the varnish still damp, and in this case the covering matter may be sent to him or to the Director of the Museum, 

I piece made of glass or other transparent material may be <j e n. Di Cesnola. The department is an important and use- 

\ suppressed. | f u j one) a nd it is to be hoped that contributions will be 



NEW DEVICE FOB SEP ABATING CEEAM FB0M MILK. 

A novel device for separating cream from milk is shown 
in the accompanying engraving. It consists of a can for 
containing milk, to which is fitted 
a pan for containing water. The 
can is provided with an airtight 
cover, from which a tube pro- 
jects nearly to the bottom of the 
water pan. In the top of this 
tube there is a valve, and a 
pump is attached to the cover 
immediately above the tube. 

The can is filled with milk 
nearly to the lugs that support 
the Water pan, and the latter is 
filled with water ana placed in 
the can. The cover is then put 
on and fastened, and the pump 
is applied. 

By removing the water from 
the pan a vacuum is created in 
the can which is said to greatly 
facilitate the raising of the 
cream. This device was recent- 
ly patented by Mr. S. L. Plumb, 
of Portage, Wis. 



liberal. 




These powders are also employed for manufacturing solid 
objects generally made of cellulose, paper paste, papier- 
mache, artificial ivory, sometimes called coralline, and other 
materials of a similar nature, by sprinkling the surface of 
these objects, or only certain parts of the surface (still damp 
or moist) which are usually exposed to light, and by com- 
pression in moulds or otherwise in order to incorporate de- 
finitely the phosphorescent powders into the surfaces. The materially, 
amount of powder applied should not exceed the thickness 
of a thin sheet of cardboard; it may be employed either for i 
coating the whole surface or certain fractions thereof, so as 
to produce various designs, inscriptions, or effects. 



Disastrous Earthquake In Sicily. 

The region about Mount Etna was shaken by a violent 
earthquake June 18. Five villages near Aci Reale, a few 
miles northeast of Catania, were almost wholly destroyed, 
with serious loss of life. The eruption of Etna had subsided 



IMPEOVED ANCHOE. 

The engraving represents an improved anchor recently 
p or ' patented by Messrs. Spedden & Stafford, of Astoria, Ore- 



Apparatus for Raising Cream. 



The New Austrian Explosive. 

The new explosive for military 
use, recently introduced in Aus- 
tria, appears to have remarkable 
properties. It consists of Nobel's explosive gelatine (formed 
by dissolving gun cotton in nitro-glycerine), with camphor 
added in varying proportions (nominally 4 per cent). An 
interesting account of experiments made at the works of 
Zamky with this explosive is now appearing in the Sevue 
d' Artillerie. From experiments on iron plates it appears 
that, weight for weight, it is 25 per cent stronger than the 
best Kieselguhr dynamite. The freezing of the charge and 
the priming cartridge does not diminish the inflammability 
and shattering force. The explosive is not sensibly altered 
by being under current water forty-eight hours. Fired at, 
in the soft state, with a rifle at twenty-five meters distance, 
it resists the shock; but not if frozen and placed against 
iron (or against wood, if frozen and containing only 1 per 
cent camphor). Its superiority, for military purposes, to 
ordinary explosive gelatine and other explosives is very 
marked. This new explosive is known as blasting gelatine. 



this application various powders are also applied, which 
contain different coloring matters, so as to produce effects 
of various colors. 

The dry phosphorescent powders are also converted into 
translucent flexible sheets of unlimited length, thickness, 
and width, by mixing them with about 80 per cent of their 
weight of ether and collodion in equal parts in a close ves- 
sel, and rolling the product into sheets, with which any ob- 
ject may be covered which is intended to be luminous in 
the dark. 

The phosphorescent powders may also be intimately mixed 
with stearine, paraffine, rectified glue, isinglass, liquid silex, 
or other transparent solid matter, in the proportion of from 
20 to 30 per cent of the former with from 50 to 80 per cent 
of either of these substances, and this mass is then reduced 
into sheets of variable length, width, and thickness, accord- 
ing to their intended applications. A luminous glass is also 
manufactured by means of the above mentioned phosphor- 
escent powders by mixing the same in glass in a fused state 
in the proportions of from 5 to 20 per cent of the mass of 
glass. After the composition has been puddled or mixed it 
is converted into different articles, according to the ordinary 
processes; or after the manufacture of an object still warm 
and plastic made of ordinary glass it is sprinkled with the 
powders, which latter are then incorporated into the surface 
of the article by pressure exerted in the mould, or in any 
other suitable way. 

It has been observed after various trials that the passage 
of an electric current through the different compositions 




gon. It consists in a single fluke 
pivoted in a frame and provided 
with cam-shaped tripping arms 
at its base. The frame or shank 
serves both as a shank and stock, 
and it has no projecting arms to 
entangle the cable or chains so 
as to foul it, and its action is ren- 
dered positive by the action of 
the trip arms. 



A Novel Anchor. 



Solution for Electro-Plating 
with Copper. 

The following recipe is for a 
solution for electro-coppering 
iron, lead, zinc, pewter, etc. : 
Weigh out, sulphate of copper, 
one drachm; tartaric acid, two 
drachms; caustic potash (in 
sticks), two drachms. Dissolve 
the sulphate of copper in about 
half a tumblerful of water. Also 
dissolve a small quantity of 
washing soda (about 2 drachms) 
in warm water, and add the soda 



Phosphorescent Powders. 

A recent English patent is to obtain and to utilize at night 
time the light taken or absorbed during the day time from 
direct or indirect sunlight, or from an artificial light, either 
by employing phosphorescent powders simply after expo- 
sure, or by augmenting their brilliancy by means of elec- 
tricity. The composition and manufacture of the luminous 
products and their applications without the use of electricity, 
is thus described : 100 parts by weight of a carbonate of 
lime and phosphate of lime, produced by the calcination of 
sea shells, and especially those of the genus Tridacna and 
the cuttle fish bone, are to be intimately mixed with 100 



solution to the copper solution. 
Just enough should be added to throw down all the copper 
in the form of a green precipitate — basic carbonate of cop- 
per. This precipitate has now to be separated from the fluid, 
augments their luminous properties or brilliancy to a great which is a solution of sulphate of soda. The quickest way 
extent; this peculiarity is intended to be utilized in various to effect the separation is by filtration, in which a piece of 
applications too numerous to describe; but of which buoys , blotting paper, folded twice and adjusted within a funnel, 
form a good example. The current of electricity is fur- may replace the usual filter paper. The Electrician says that 
nished by plates of zinc and copper mounted on the buoy i if time be no object, the precipitate may be allowed to sub- 
itself, when the latter is used at sea, but in rivers and i side, and the clear solution afterward poured off. In either 
fresh water inlets the battery will be carried in the interior case the precipitate should be washed with clear water in 
of the buoy. To secure the full effect from 10 to 20 per cent order to remove the last portions of the soda solution. Now 
of fine zinc, copper, or antimony dust is added to the phos- dissolve the tartaric acid in a small quantity of warm water; 

get the moist copper precipitate into a tumbler, and pour the 



phorescent powder above described. The patentees, Peiffer, 
MacCarty, and De Sagan, have devised a special form of 
buoy, which they claim is their invention, in company with 
the various applications above described. 



AN INVENTOE VICTOEIOUS. 

Under the above heading the Cincinnati Commercial of 
June 10th says: 

The suit of John L. Lewis against the Swift Iron and 
Steel Works of Newport, to restrain them from operating 
a style of rolls patented by the plaintiff, was decided yester- 
day in the United States Court. The decree of the court 

orders that Swift & Co. be for ever restrained from using any I Dr. Schliemann on Trojan soil, it is proved that there was 
of the 14 sets of iron rollers now at the mill in Newport, traffic between China and European boundaries about twelve 
Ky. , and from making or using any roller of like form. It is I hundred years before Christ, 
further ordered that this case be referred to the Master to Schliemann 



tartaric acid solution upon it. Effervescence will take place. 
Wait until all the gas — carbonic acid — is evolved; then put 
the sticks of caustic potash into the tumbler, and add suffi- 
cient water to make up at least half a tumblerful — one gill — 
of solution. The potash dissolves the copper precipitate, 
the fluid becoming of a beautiful blue color, without any 
sediment. 

<<! >> ■ 

Ancient Intercourse with China. 

The Chinese Ambassador, Li-Fang-pao, at Berlin, saystftat 
from the Chinese inscription on one of the vases found by 



inquire and report as well the profits realized by Swift & Co. 



The gauze linen found by Dr. 
in the vase was made in China. Li-Fang-pao 
contends that the Hyperboreans were Chinamen. 
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Tbe Cause of Consumption. 

To the Editor of the /Scientific American: 

In your editorial of May 31 upon my views of the cause of 
consumption you say: "Regular physicians will be apt to 
say " I have " mistaken a conditionf or a cause." That such 
a mistake might be made upon so complicated a subject is 
no doubt a natural inference, and I do not write to complain 
of it — far from that — but to call attention to a few facts 
which show how little chance there is to make a mistake in 
this important matter. 

I cannot see, for instance, how it is possible to mistake a 
condition for a cause in consumption any more than in 
Bright's disease, with that feature of either disease that is 
identical in both; that is to say, it is difficult to see how the 
loss of albumen from the blood through the kidneys, in 
Bright's disease, can be considered the cause of tbe disease, 
while an equal or greater loss of albumen from the blood 
through the lungs, in consumption, should be held to be 
<>nly a condition of that disease. The mistake would cer- 
tainly be in divorcing the two losses in that way, and say 
that the waste of identically the same element from the blood 
meant one thing in the one disease and an entirely different 
thing in the other. 

The entire medical profession of all schools, and without 
exception, stands committed to the teaching that a discharge 
of albumen from the kidneys is the cause and the only cause 
of Bright's disease, and of all that follows in those cases up to 
and including death; also, that it is one of the most fatal of 
all diseased conditions. And the fact that all of the albumen 
so discharged is a direct waste or loss of just so much of it 
from the blood is proved by the following from Carpenter's 
" Physiology," page 189, where, in speaking of Bright's dis- 
ease, he says: 

" According to Andral the diminution in the amount of 
albumen in the serum is exactly proportional to the quantity 
contained in the urine." 

Language could not be more definite and positive than 
that. There never was a case of Bright's disease without the 
discharges from the kidneys containing albumen. That con- 
stitutes the disease. It is the first, the last, and the only 
symptom, with barely one minor exception, viz., fibrinous 
casts of the uriniferous tubules, by which the disease is 
known or can be recognized with certainty to exist during 
the lifetime of the patient. All other manifestations of the 
disease are common to several other diseases. 

With consumption also the very first departure from health 
is a discharge of albumen through or from some one or more 
of the organs lined with a mucous membrane, more gene 
rally of course from the air passages; still many cases are 
commenced by a waste of albumen through and in conse- 
quence of chronic irritations and abrasions of the mucous 
membrane of the stomach, of the bowels, or of the genital 
organs of females, until the system is exhausted to a certain 
extent, when in many of these cases the disease will leave 
those parts and be transferred to the lungs, or be driven to 
them by wrong treatment, there to complete its final work. 
The waste of albumen continues, too, in all cases of consump- 
tion, and generally in an increasing quantity, to the close of 
life; so it is the first and among the last symptoms of the dis- 
ease, but by no means the only certain indication of it, as 
in Bright's disease. Indeed, consumption has ever, hitherto, 
been recognized solely by other symptoms and appearances, 
and the fact of the loss of albumen has never before been 
taken into consideration as a constant attendant of the dis- 
ease, much less has it ever before been even suspected of be- 
ing the true and only cause of it. But there never would 
have been and never could be a case of consumption but for 
the waste of albumen, any more than there could be a case of 
Bright's disease without that. 

And that the appearance of albumen in the discharges in 
all these cases is a loss or waste of just so much of it from 
the blood, the same as in Bright's disease, is a self-evident 
fact, for there is no other possible source from which it can 
be drawn but from the blood. 

Again, never a case of consumption occurred without the 
blood becoming too watery long before tubercles began to 
organize, and getting more and more watery as the case went 
on and the waste of albumen increased; and nothing causes 
this too watery condition of the blood but the loss of albu- 
men therefrom, excepting with those in poverty, who are 
compelled to live on too watery food, or that which does not 
contain sufficient albumen. And here it may as well be said 
that nothing is food for man that does not contain consid- 
erable albumen; and that which contains the most of it, 
other things being equal, is by far the best. 

To recapitulate the main facts in this subject, then, so that 
any intelligent mind will be able to grasp it as a whole: The 
first departure from health in consumption is marked by a 
waste of albumen, always from the blood, and the increase 
in severity of any and all symptoms of the disease is marked 
by an increasing waste of albumen ; the watery condition of 
the blood is solely due to such waste, and the blood becomes 
more watery as the waste becomes greater, because of the in- 
creasing relative excess of water left in the bloodvessels by it; 
this excess of water causes the night sweats and dropsy, 
which get worse as the loss of albumen increases; the blood 
corpuscles left in excess are decolorized by circulating in the 
too watery serum and become the so-called tuberculous 
corpuscles, which also increase in numbers as said loss pro- 
gresses; the excess of fatty matters causes the fatty livers, 



etc. ; the excess of fibrin causes the adhesions of the pleura, 
which become more and more extended as the cause of all 
advances; the same general fact holds in regard to the excess 
of salts producing their characteristic troubles, which in- 
crease with all else; and finally, the characteristic emaciation 
of consumption keeps exact pace with the waste of albumen; 
when this progresses slowly that progresses slowly, when 
this goes on rapidly that goes on rapidly, for the simple rea- 
son that the muscles are being robbed of a portion of their 
only food, and must shrivel in the exact ratio that that is 
taken from them. 

By such a presentation of the facts of the case I trust all 
will now be enabled to see how almost impossible it is to 
make any great mistake upon any point in this subject; also 
that every part of it is so intimately and inseparably con 
nected with every other part, that it must be considered as a 
whole, if we would deal intelligently with it. And this leads 
me to call attention, in conclusion, to the fact that, as you 
inferred at the close of your editorial, the treatment of con- 
sumption must be radically changed in almost all respects to 
correspond with the real cause, and with this great chain of 
events as they naturally occur in the disease, or there is no 
hope of the profession ever doing any more in the future than 
it has in the past in mastering this greatest of all the scourges 
of mankind. 

Eollist R. Gregg, M.D. 

Buffalo, N. Y., June 10, 1879. 



ENGINEERING INVENTIONS. 

Mr. W. H. Maple, of Chariton, Iowa, has recently patent- 
ed an improved car coupler, which employs a combined 
link and pin. It is certainly very simple, and it appears to 
be a safe and practical device. It is operated from the side 
of the car, thereby avoiding the accidents common to the 
old link and pin coupling. 

An improvement in drill jars, consisting in forming the 
links with rounded outer and inner surfaces and cylindrical 
anvils or striking heads, arranged inside at the ends of the 
links to receive the impact when the drilling tool is lifted, 
has been patented by Mr. J. E. Hughes, of Barnhart's 
Mills, Pa. 

An improvement in hand and horse power Are engines 
has been patented by Mr. A. S. Walbridge, of Mystic, 
Quebec, Canada. Three or more pumps are arranged radi- 
ally around a vertical shaft, and operated by a single crank. 
The shaft is fitted with a hub for carrying sweeps, so that it 
may be driven by hand or horse power. 

An improved centrifugal ore pulverizer and separator has 
been patented by Alexander Goodhart, of Carlisle, Pa. The 
invention relates to the construction of a cylinder, into 
which the ore matter is first received, and in which it re- 
ceives a preliminary pulverizing. This cylinder is sur- 
rounded by another cylinder, that revolves in the opposite 
direction, and completes the pulverizing process. 

Mr. Sylvanus B. Nickum, of Jalapa, Ind., has patented an 
improved railroad switch, which may be operated from the 
locomotive or from the rear car of the train. The switch 
rails are operated by a lever, which is pivoted to one of the 
ties, and is engaged by a pin on the locomotive or car, the 
pin being arranged so that it may be dropped down into 
position to engage the lever or raised up out of the way. 

Henry Reese, of Baltimore, Md. (not Ruse, as given in a 
recent issue), has patented in this country, a railway cross- 
tie, of wrought iron, to which the rails are fastened by means 
of a permanent lug and removable clamp at each end of each 
tie. Both lugs face toward the same end of the tie, and the 
alternate ties are reversed end for end, so that the permanent 
lugs alternate on opposite sides of the base flanges of the 
rails. The movable clamp is held to its place, by a simple 
form of spring, which takes up all wear and keeps the fast- 
ening tight and rigid. Patents are pending for the same in- 
vention in several European countries. 

■ ■♦<».— 

Tbe Steam Engine of tbe Future.* 

In the form of a pamphlet the well known author of many 
valuable works on the steam engine has now given forth 
some admirable suggestions, and sensible previsions, as to 
the future of the wondrous machine. We shall at present 
content ourselves with allowing Mr. Bourne to speak for 
himself on this pregnant subject. He observes that " the 
benefit of working steam engines expansively is well known 
to engineers, as also the necessity of employing a steam 
jacket in engines so worked, to obtain the full benefit of the 
expansive principle. It is not generally known, but is 
nevertheless the fact, that in high speed engines there is a 
further benefit arising from the inability of the cylinder to 
become sensibly heated and cooled at each stroke, from the 
shortness of the time given for that process, and in such en- 
gines the cylinder approaches to the condition of a non-con- 
ductor, which is known to be favorable to the economical 
generation of power. Then, in the case of all high pressure 
engines, it is easy to see that a considerable pressure must 
be more beneficial than a lower pressure. To raise a given 
quantity of water into steam takes just the same quantity of 
heat, whether the evaporation is effected at the pressure of 
the atmosphere or at six or eight times that pressure. But 
at the low pressure the steam will not generate any power, 
whereas at the high pressure it will generate much power. 
A very high pressure of steam, however, is inconvenient, as 



* " The Steam Engine of the Future, and the Future of the Steam En- 
gine." By John Bourne, C.E London: John Bourne & Co., 66 Mark-lane. 
1879.— From Foreman Engineer ami Draughtsman. 



it involves a correspondingly strong and heavv boiler, an 
extra strong and heavy engine, and separate expansion gear, 
which is not compensated by the small amount of increased 
economy obtained from excessive pressure. I have found a 
pressure of about eight atmospheres to be, on the whole, the 
most eligible that can be adopted. ... 

" Supposing a good and cheap small engine to be available 
— an engine that will be strong, simple, safe, light, noiseless, 
and economical in fuel — not only would all its industrial 
applications be extended, but it would find a new and wide 
sphere of usefulness in ministering to domestic wants, one 
of the most widely pervading of which is the want of, a 
simple motive power. In American hotels steam engines 
have long been employed for brushing boots and cleaning 
knives. They are the docile and inexpensive Helots of the 
age, and the domestic production of the electric light is a 
new and important sphere for their energies. But besides 
these functions, a domestic engine may be employed in 
roasting meat, driving washing machines and mangles, driv- 
ing sewing machines, in brushing hair, in preparing aerated 
waters, and in the country for pumping, for sawing wood, 
and for performing many other laborious operations. A steam 
engine may be made to cool houses in summer and to warm 
them in winter, to maintain fountains in conservatories, to 
work punkas, to produce ice, and to create and main- 
tain a vacuum in safes for the preservation of meat. For 
such purposes the engine must obviously be of the simplest, 
most compact, and most inexpensive character, and should 
be attached to the boiler, so that the whole may be lifted in 
a piece, like a hall stove. The boiler should be provided 
with a self acting feed of water, and the fuel should be gas, 
which has only to be lighted to enable the engine to be put 
into operation. Gas companies will find ample compensa- 
tion for the loss of their lighting function in the creation of 
a new heating function, which will become larger and more 
remunerative than the lighting has ever been. Instead of 
extracting from the coal only the illuminating gases, the 
whole fuel should be turned into combustible gas by the aid 
of superheated steam, and all the fires of houses could be 
maintained by this cheap gas burning in jets amid pumice, 
which it would keep red hot. There would then be neither 
dust from grates nor smoke from chimneys, and the gas- 
works would supply the fuel that is necessary for the gen- 
eration of the electric light. 

" I cannot pretend in this brief notice to enumerate all the 
improvements which the steam engine of the future should 
comprehend; but one essential quality is, that the boiler 
shall not be liable to internal incrustation, and that there 
shall be abundant facilities for easily cleaning it out. Most 
waters contain a certain proportion of lime, which is "pre- 
cipitated by boiling, and in tea-kettles this lime forms an 
internal crust, which is termed 'rock.' Such incrustation 
hinders the transmission of heat through the metal of a 
boiler, and is injurious in various ways. But there are 
known means of preventing its formation, and in the ' steam 
engine of the future,' it is an indispensable feature that these 
means shall be embodied. 

"The application of the steam engine to the propulsion of 
carriages, omnibuses, and cabs, is now only hindered by its 
too heavy weight and too high cost. Asphalt pavements, 
which are objectionable for horses, afford for steam carriages 
a surface as eligible for easy traction as a railway, and with- 
out any countervailing fault. All wheeled vehicles, whether 
required to travel at a high or a low speed, will be propelled 
by steam instead of horses as soon as the steam engine is 
made sufficiently light and sufficiently cheap to warrant the 
substitution. Life boats, instead of being open boats pro- 
pelled by a number of men, should be decked boats pro- 
pelled by a steam engine, and managed by only two men, 
one to steer the boat and the other to attend to the engine. 
Such boats should be propelled by a water'jet which will al- 
ways act, whatever may be the roughness of the sea, and 
whether the stern of the boat is in or out of the water. The 
use of the steam engine for irrigation in connection with the 
centrifugal pump is an application of which the sphere is 
limited only by the cost and the deficient portability of the 
apparatus. To render the class of small engines so much 
more portable, so much more simple, and so much less costly 
as to remove the existing impediments to their use, may cer- 
tainly be accounted one of the most important problems of 
the present time, and I trust it is not presumptuous to hope 
that the cursory hints here given may accelerate the desired 

solution. 

■ < < i » » ■ 

Comparative Longevity. 
Herr Max Waldstcin, of the Statistical Department at 
Vienna, says, in a recently published pamphlet, that the 
number of people in Europe who are upward of 90 years 
old is 12,831, of whom 60,203 are women. Of those who 
are over 100 years of age, there are 241 women and 161 men 
in Italy, 229 women and 183 men in Austria, and 526 women 
and 524 men in Hungary. There are in Austria 1,508,359 
persons over 60 years of age, comprising 7-5 per cent of 
the whole population. It is found that the percentage of 
old people is much higher among the Germans than among 
the Slavs. In the German provinces of Upper Austria and 
Salzburg it is 11-5, while in Galicia it is only 4. In Hun 
gary there are more old men than old women, which is ex- 
plained by the fact that the excess of women over men is less 
in Hungary than in other countries. According to Herr 
j Waldstein there are in Austria 100 women and 86 men who 
I are 100 years old, 41 women and 37 men who are 101, and 
1 88 women and 60 men who are upwards of 101 years of age. 
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AN OLD CONCERN RE-ESTABLISHED. 

Horace Waters & Sod, dealers in musical instruments 
in tins city, made an assignment not long ago to secure 
their creditors. Mr. Waters, Sr., after thirty years' ex 
tporience, hopes, by enterprise, economy, and fair deal- 
ng, to re-establish his business and to retain his old cus. 
tomers. To this end, he has opened a store a No. 40 East 
tetta St., and acts as agent for a number of leading musi- 
cal instrument manufacturers. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



There is no delay, no firing up, no ashes, no extra in- 
surance, and no coal bills, for manufacturers using the 
Backus Water Motor. It is the most economical power 
known for driving turning lathes, scroll saws, grind 
stones, printing presses, sewing machines, etc. Four 
horse power at 40 pounds pressure. It is noiseless, neat, 
compact, steady, and, above all, very cheap. Will work 
at any pressure above 15 pounds. Send for circular, ad 
dressing the manufacturers, The Backus Water Motor 
Company, Newark, N. J. 

The best results are obtained by the Imp. Eureka Tur- 
bine Wheel,and Barber's Pat.Pulverizing Mills. Send for 
descriptive pamphlets to Barber & Son, Allentown, Pa. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. The most accurate, complete, and easily under- 
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroad Gazette, 73 
Broadway, New York. 

Best Turkey Emery in bbls., kegs, and cases. Special 
rates for large quantities. Greene, Tweed„& Co., 18 Park 
Place, New York. 

Solid and Opening Die Bolt Cutters, Screw Plates, and 
Taps. The Pratt & Whitney Co., Hartford, Conn. 

Wanted— A 2d hand Stationary Engine, about 18 to 20 
H.P. J. Davis, Limestoneville, Montour Co.. Pa. 

Wanted— Engineers and others to sell Barr's " Com- 
bustion of Coal." $5 a day made after working hours. 
Address Yohn Bros., Indianapolis, Ind. 

The advertisement of the Aultman & Taylor Company, 
whichattracted so muchattentionlast week, will appear 
again in the next issue. 

Bunnell's Dynamo-Electric Machine for Gold, Silver, 
Copper, and Nickel Plating. An improved, reliable, and 
powerful machine, for $75. Bunnell, Electrician, 112 
Liberty St., New York. 

Makers of Engines, Lathes, Jig Saws, etc., for ama- 
teur use, send circulars to 310 York Ave., Phila., Pa. 

Pattern Makers can get Metallic Pattern Letters to 
letter patterns, of H. W. Knight, Seneca Falls, N. Y. 

For Sale.— One Corliss Engine, in first-class order, hav- 
ing been used but little ; cylinder 10 in. diameter, 24 in. 
stroke. Kelly & Ludwig, 722 Filbert St., Philadelphia, Pa. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

Rubber Belting, Packing, Hose, and all kinds of manu- 
facturers' supplies. Greene, Tweed & Co. ,18 Park P1..N .Y. 

The address of John Byrne, maker of the 4)4 in. tele- 
scope, with which the companion of Sirius was recently 
seen, is 314 East 21st St., New York city. 

Sawyer's Own Book, Illustrated. Over 100 pages of 
valuable information. How to straighten saws, etc. 
Sent free by mail to any part of the world. Send your 
full address to Emerson, Smith & Co., Beaver Falls, Pa. 

For Sale or Koyalty— Goodwin's Music Leaf Turner. 
Patented March 4, 1879. No. 212,846. Address O. H. Good- 
win, P. O , San Francisco, Cal- 

The H. W. Johns Mfg. Co., 87 Maiden Lane, New 
York, are sole manufacturers of the Genuine Asbestos 
Liquid Paints, Boiler Coverings, Fireproof Coatings, etc. 

Gears.— All kinds and sizes. New list. Light ma- 
chine work, models, etc. Geo. B. Grant, 98 Beverly St., 
Boston, Mass. 

Slate, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 
Improved Blind Staples. B. C. Davis, Binghamton,N.Y. 

For Solid Wrought Iron Beams, etc. see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

H. Prentiss & Co., 14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

For Screw Catting Engine Lathes of 14, 15, 18, and 
22 in. Swing. Address Star Tool Co., Providence, K. I. 

Thellorton Lathe Chucks; prices reduced30percent. 
Address The E.Horton & Son Co., Windsor Locks, Conn. 

Lincoln's Milling Machines; 17 and 20 in. Screw 
Lathes. Phcenix Iron Works, Hartford, Conn. 

Boilers ready for shipment. For a good Boiler send 
toHilles& Jones, Wilmington, Del. 

A Cupola works best with forced blast from a Baker 
Blower. Wilbraham Broj3., 2.3L8 Frankford Ave., Phila. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Linen Hose.— Sizes: Vyi in., 20c; 2 in., 25c; 2)4 in., 
29c. per foot, subject, to large discount. For price lists 
of all sizes, also rubber lined linen hose, address Eureka 
Fire Hose Company, No. 13 Barclay St., New York. 

Nickel Plating.— A white deposit guaranteed by using 
our material. Condit.Hanson & Van Winkle.Newark .N.J. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood & Light Machine Company, 
Worcester, are being sold out very low by the George 
Place Machinery Agency, 121 Chambers St., New York. 

Linen Hose.— All sizes, with or without couplers, in 
any quantity. Greene, Tweed & Co.. 18 Park PI., N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand St., N. Y. 
Band Saws a specialty. F.H.Clement, Rochester, N.Y. 

American Fruit Drier Mfg. Co., Chambersburg, Pa. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N, J. 

Eclipse Portable Engine. See illustrated adv., p. 414. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Pulverizing Mills for all hard substances and grinding 
purposes. Walker Bros. & Co .. 23d & Wood St., Phila., Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yoeom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 



Acme Lathes. -Swing, 7 in.; turn, 19 in. long; back 
geared ; screw cutting. Send 3 cent stamp for circular 
and price, to W. Donaldson, southwest corner Smith 
and Augusta, Cincinnati, Ohio. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. E. Dudgeon, 24 Columbia St., New York. 

The best Friction Clutch Pulley and Friction Hoist- 
ing Machinery in the world, to be seen with power ap- 
plied, 95 and 97 Liberty St ., New York. D.Frisbie & Co., 
New Haven, Conn. 

For Sale.— 9 pieces 2 7-16 turned shaft, 11 feet long; 
coupled; good as new. Frisbie & Co., New Haven, Ct. 

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
square in. Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

Wood-working Machinery, Waymouth Lathes. Spe- 
cialty, Wardwell Patent Saw Bench ; it has no equal. 
Improved Patent Planers; Elevators; Dowel Machines. 
Rollstone Machine Company, Fitchburg, Mass. 

Forsaith & Co., Manchester, N. H., and 313 Centre 
St., New York. Specialties.— Bolt Forging Machines, 
Power Hammers, Combined Hand Fire Engines and 
Hose Carriages, new and 2d hand machinery. Send stamp 
for illustrated catalogues, stating just what you want. 

The new " Otto " Silent Gas Engine is simple in con- 
struction, easy of management, and the cheapest motor l 
known for Intermittent work, Schleicher, Schumm & 
Co., Philadelphia, Pa. 

Dead Pulleys that stop the running of loose pulleys 
and their belts, controlled from any point. Send for 
catalogue. Taper Sleeve Pulley Works, Erie, Pa. 

The Twiss Automatic Engine; Also Vertical and 
Yacht Engines. N. W. Twlss New Haven, Conn. 



14 troy grains of arsenic). The living insect put into the height of Chimney and pressure of the escape steam; 
this preparation absorbs about 0'003 of its own weight. I the jet should be able to drive the whole column of air 



When soaked in this liquid and dried the specimens 
I are safe from the ravages of moths, anthrenus or der- 

mestes. This treatment does not affect the color of blue, 

green, or red beetles, if dried after soaking for 12 to 24 
J hours. Hemiptera and orthoptera can be treated in the 

same way; also the nests, cocoons, and chrysalides of 

insects. 

(6) M. M. A. writes: In discussing the 

answer to question No. 30, of May 17, 1879, page 316, 

; a few inquirers could not reconcile your answer with the 

| principle that the " pressure of water increases as the 

I depth." Would you kindly clear up the difficulty? A. 

A pipe to hold three times the quantity must have 

three times the area, or be 10*4 inches diameter nearly; 

1 now as strength of a pipe is inversely as the diameter, 

it is evident that if the strength were but just sufficient 

for a pipe 6 inches diameter, it would be entirely too 

' weak for one 10'4 in diameter. 

(7) G. W. B. asks for instructions as to the 

proper kind, size, shape, etc., of furnace, that will be 
inexpensive to build, suitable for the economic melting 
of zinc in say fifty or hundred lb. lots. A. An ordinary 
i cast iron melting pot, of sufficient capacity, seated on 
brickwork over a shallow furnace with a moderate 
draught, answers very well. 



in the chimney at a rapid velocity. 2. In what form 
should jet be fixed in chimney? A. A cone with the 
end of opening bell shaped. 3. Will it injure materially 
a brick stack? A. No, if the temperature of gases in 
chimney is sufficient to prevent condensation. 

(16) C. O. M. asks how to make a small 

furnace suitable for melting from 10 to 25 lb. of cast 
iron; what to use to produce sufficient blast. A. The 
accompanying figures will give a very good idea of a 
small cupola for melting iron. Fig. 1 being a perspec- 




Fur.l. Fw.Z. 
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(8) G. H. H. — You may consult Britton's 

" Treatise on Dry Rot,and the Means of Preserving Tim- I 



NEW BOOKS AND PUBLICATIONS. 

Captain Lill's Graphical Method. By 
Lieutenant William H. Bixby, U. S. A. 
West Point, N.Y. : printed for author. 
Paper, pp. 16. Price 20 cents. 

This graphical method for finding the real roots of 
numerical equations of any degree,if containing but one 
variable, was first exhibited by Captain Lill, of the 
Austrian service, in 1867. Lieutenant Bixby presents it 
for the first time in English, and adds a demonstration 
of its correctness. 



[ tive view, and Fig. 2 a section of the cupola. The body 

is made of heavy sheet iron, lined with fire brick, and 

.,,,,,- . . i P rov ided with trunnions by which it is supported on 

ber from Destruction by Sea Worms. Beetles, Ants, i „„ k „_ .,„ „ -, , . , . , 

, J ' ' ' ' cross bars m a frame composed of two iron plates about 

' | two feet square, separated by four 4y 2 foot columns of 3 

(9) "Hercules" asks for an explanation inch gas pipe, the whole being fastened together by four 

of the difference between a "flue" and a '• tubular " !ong bolts which pass through both plates and through 

[boiler. A. Formerly the distinction was between a the columns. The upper plate has a large opening and 

welded tube drawn through dies and flues of so large a a flange or collar for receiving the base of the chimney. 

diameter that they were riveted together; but within The cupola has openings on opposite sides' to receive 

the past 4 or 5 years the tube makers have enlarged their the blast nozzles or tuyeres, and a tap hole in front. It 

machinery, so that now welded and drawn tubes (or should be about 3 feet high, and H inches iuternal 




HINTS TO COKRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannoL be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) J. B. T. asks: Does the horseshoe 
magnet lose its power by use, and where it is used in 
frequent contact with the steel parts of a machine will 
it so magnetize those parts as to render the magnet use- 
less? A. A magnet by constant use is enfeebled, but it 
may be readily recharged. 

(2) B. B. B. writes: Vol. XL., No. 22, 
p. 348, " Answers to Correspondents" (17), to R.J. F. 
Are you quite sure? The resistance increases with the 



flues) are made up to 18 or 20 inches diameter, so that 
the line of distinction between the tube and flue is in a 
measure wiped out; probably in engineering language, 
flues of 6 inches diameter or less would be termed 
tubes, and larger diameters, flues. 

(10) J. G. D. asks : 1. Suppose we place a 
gun perfectly level, 3 feet from the ground, and have 
force enough behind the ball to cause it to go 100 yards 
over a level plane. The question is, will the ball rise 
above the starting point, or can a ball be forced that 
distance without its rising above the level of the gun? 
A. It will not rise higher than the starting point. 2. 
Suppose we have the gun in the above position, and so 
arranged that the same spring that causes the first ball 
to start will also cause a second ball to fall from the 
same point to the ground. The question is, which ball 
will strike the ground first? A. If we understand your 
question, they will both fall in the same time. 

(11) B. E. H. asks for the right ascension 
and declination of Mercury, Yenus, Mars, Jupiter, and 
Saturn, for the 13th day of June, 1860. A. The follow- 
ing are the positions of the planets named at the time of 
transit at Washington, on the 13th of June, 1860, Wash- 
ington mean time: 

Mercury ... R. A. 6h 6m 0*70s Dec. N. 25° V 28-5" 

Venus .. 8h 15m 57'16s 21° 14' 50*1" 

Mars 20h 13m 24*28s 23° 58' 87" 

Jupiter 7h 35m 12'13s 21° 17' 200" 

Saturn 9h 37m 56'22s 15° 34' 8'6" 



diameter. The base of the chimney should have a door 
through which to charge the cupola. The blast may be 
supplied with a large bellows, but a small fan blower 
will answer much better. For the quantity of iron men- 
iioned a cupola two thirds the size given would answer. 

(17) C. E. S. asks: What are the ingredi- 
ents used in making the copper ruby stain for ornament- 
ing the common glass petroleum lamp cisterns and 
cheap vases? A. "Use a soft (lead) glass containing 
about 3 per cent of protoxide of copper. Stir the pot 
occasionally with a stick of green wood, or add a little 
tartar, to prevent higher oxidation of the copper, which 
would then produce a greenish glass. The proper color 
appears only upon annealing. 

(18) N. W. asks: How can I cut a round 
hole in a pane of glass and save the pane— do not care 
about saving the inside; want to cut a hole 6 inches in 
diameter; have tried a diamond without success? A. 
"Use a copper tube of the size of the required hole; re- 
volve it in contact with the glass, and supply it with 
emery and water. 

(19) G-. P. asks : 1. Can eggs and pears be 
preserved by being kept in rarefied air or in air-tight 
jars? A. No, not practically. 2. Can eggs preserved 
with lime be changed so as not to show it? A. Dip 
them momentarily in acetic acid, then in cold water, and 
let dry in the air. 3. What is the most successful way 
to preserve apples and pears? A. Either by thorough 



I desiccation, or in sugar sirup or glycerine from which 
2. How is right ascension and declination of the planets I the air has been expelled by boiling, 
found for the past or future if it is known for any one 



time? A That all the planets move in elliptical orbits 
is Kepler's first law, and that a line drawn between the 
centers of sun and planet sweeps over equal spaces in 
equal times is his second law, and answers your second 
question; but a complete elucidation of this would 
occupy too much of our space. 

(12) D. F. writes: I read in one of your 
back numbers that if 14 grains of bichromate of potas- 



(20) R. D. K. asks: 1. What is the specific 

heat; specific gravity (in liquid and gaseous state re- 
spectively); caloric of fluidity or latent heat; volume at 
boiling point under pressure of atmosphere; point of 
congelation; point of liquefaction under given pressure; 
and atomic weight of each of 'the following substances, 
stating unity— Chloride of methyl, ether, nitrous sul- 
phurous oxide, ethyl chloride, methyl bromide, alde- 
hyde, methyl forminate, ethyl bromide, methyl iodide. 



sium were dissolved in one ounce of gelatine and poured carbon disulphide, bromine, acetic ether, hydrogen, and 
upon a ground glass plate, and dried in the dark, by ammonia? A. Specific heat— 1*2266, nitrous oxide 
placing a negative over the dried bichromate surface ! 0*3447, sulphurous oxide 0*3144, ethyl chloride 06096, 



square of the velocity and a bullet with a heavy charge an( * exposing it to the rays of sunshine for a few . ethyl bromide 0*7026, carbon disulphide 0*4122, bromine 



of powder may be flattened by firing it vertically down 
against the surface of a pail of water. A. The penetrat- 
ing force increases as the square of the velocity; the re- 
sistance is not so increased, but is determined by the 
character of the resisting material. "The measure of the 
penetrating force is stated by all authorities to be the 
weight of the shot, multiplied by the square of the ve- 
locity at the moment of impact." Now as the velocity 
is greatest at the instant the projectile leaves the gun, 
the nearer the resisting material the deeper it must ne- 
cessarily be penetrated, 

(3) J. G. B. writes (1) whether it is not 
better to use a stripping solution in nickel plating; if so, 
should it not be made stronger than the regular plating 
solution? A. Gooil nickel platers consider such a solu- 
tion unnecessary. 2. Am I right in using the carbon 
battery in nickel plating? A. Carbon (bichromate) bat- 
teries are often used, but the best plating is done with a 
battery of lower electro-motive force— such as that of 
Smee. 3. I have tried to dissolve platina with 1 part 
nitric and 2 parts muriatic acids without success ■. 
please tell me why. A . Use more hydrochloric acid 
fl of nitric to 3 of hydrochloric), and apply a mode- 
rate heat, decant the solution, and add fresh acid until all 
(if the metal is free from osmium and iridium) is dis- 
solved. Platinum does not dissolve very rapidly. 4. 
How is bright gilding done? A. Without knowing 
something as to the surface you propose to gild, we can- 
not give the required information. 

(4) E. N. asks (1) how to proportion a 
safety valve. A. See rule for calculating safety valves 
in answer (29), p. 267, vol. 40, Scientific American. 
2. How to calculate the strength of boilers? A. We 
must refer you to rules published by Haswell, Clark, 
Molesworth, and other authors. A note to cover the 
whole question would be too long for our " Notes and 
Queries." 

(5) L. B. asks how to preserve insects. 
A. LaboulliSre recommends plunging the insects, in the 
fresh state, into alcohol which has been saturated by di- 
gestion with arsenious acid {1% pint will take up about 



minutes, then ink it over with printer's ink and place it 
in a water bath, after which the water will cause all parts 
that the light did not come in contact with to float away, 
leaving the image standing in bold relief, from which 
any number of prints could be taken by merely 
using it as a dye, upon plain paper. I did just as the 
paper said, and made a sad failure. So that you may 
thoroughly understand me, I have given you the process 
in full. Can yougivemefurtherinformation? A. Like 
many others you have misinterpreted the necessarily 
brief instructions, and have attempted the process with- 
out informing yourself as to its rationale. You will find 
much useful information respecting photo-printing pro- 
cesses in Vogel's " Chemistry of Sight and Photo- 
graphy," and in the back numbers of the Scientific 
American. 

(13) C. W. H. asks: How are postage 
stamps printed: what kind of ink is used? A. They are 
printed in sheets of 200 each in heavy presses, with fine 
copper plate inks. The precise composition of these 
inks is not made public by the government printers or 
bank note companies. The colors are: blue 1 cent 
stamp, ultramarine— sulphide of sodium and iron and 
silicate of alumina; red 2 cent stamp— vermilion— sul- 
phide of mercury; red 90 cent stamp— carmine; green 
3 cent— Prussian blue with chrome yellow. 

(14) S. A. J. asks (1) if there is any way to 
clean or keep clean the roof of the furnace of an up- 
right tubular boiler where there are no hand holes, I 
have used locomotive and stationary boilers, but this is 
the first upright, and I am at a loss to keep it clean. A. 
You should have some small cleaning holes at the level 
of the crown of the furnace to clean and wash off the 
plate. 2. Also, where should the gauge cocks be? I 
have noticed in short boilers they are nearer the fur- 
nace than long ones: is there a rulefor them? A. There 
is no rule; they should be low enough to leave sufficient 
steam room. 

(15) J. T. B. asks: 1. How far up from 

the entrance of fine into a chimney ought a steam jet'be 
introduced to increase draught? A. It depends upon 



0' 3040, acetic ether 1*2184, hydrogen 02354, ammonia 
0*2996. Specific gravity— ethy lie ether +20°, 0*713; 0% 
0736. Nitrous oxide 1*525, sulphurous oxide 2 21, ethyl 
chloride 0874, methyl bromide 1*66, aldehyde 0807, 
ethyl bromide 1*47, methyl iodide 2 22, carbon disul- 
phide 1*27, bromine (liquid) 2*976 (vapor) 554, hydro- 
gen 0*0693, ammonia 0589. Latent heat (steam =1)— 
methyl formate 0*219, methyl iodide 0*086, carbon di- 
sulphide 0*162, bromine 0.085, acetic ether 0*173. For 
other data required consult " Constants of Nature," pub- 
lished by the Smithsonian Institute, Washington. 

(21) J. B. writes: My house is at the bottom 
of a hill ; after a heavy rain the water bursts in through 
cellar walls and bottom How can I prevent it? Would 
cement answer the purpose? The house is too near the 
line of another's land to admit of digging a drain. A. 
Doubtful if cementing would be effective; better carry 
a drain below the cellar bottom. 

(22) F. C. S. asks: 1. What is the power 

of an engine with (7) seven inch stroke, (6) six inch bore, 
running (120) one hundred and twenty revolutions per 
minute, with (60) sixty pounds of steam? A. See p. 267 
(4), current volume of the Scientific Amkrican. 2. Is 
the steam pipe. 1)4 inch (outside measure), large enough 
to supply steam for such an engine? A. Yes. 

(23) J. J. S. asks how to determine, with- 
out a test, which will be the north or south pole of an 
electro-magnet. A. In electro-magnets, the south pole 
is always found at that end where the positive current 
enters a right handed helix. See forms of electro-mag- 
nets, with 51 engravings, in Supplement, No. 182. 

(24) J. R. asks how it is that dynamite is 

said to exert a greater force downward, and gunpowder 
upward when they explode? A. This is a misconcep- 
tion. Nitroglycerine (the explosive agent in dynamite) 
yields on exploding about 900 times its volume of gas; 
gunpowder but 300. This gas, suddenly liberated, must 
displace a portion of the atmosphere.which presses with 
a weight ©f about 9 tons upon each square yard of sur- 
face. To lift such a weight in the exceedingly short space 
of time occupied in the explosion of a charge of nitro- 
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glycerine (in the form of dynamite or otherwise) would 
require a force greater than to split a rock, and the rock 
yields. Gunpowder yields but 1-3 as much gas on explod- 
ing, and the complete combustion of its grains requires 
an appreciable amount of time. Nitroglycerine ex- 
plodes all but instantaneously.. 

(25) W. B. asks: 1. Have Zamboni's dry 

piles ever been made of silver and zinc, and why do they 
not frequently make them so? A. We do not know 
that Zamboni's dry piles have ever been made of zinc 
and silver plates. Probably the reason why they are 
not made in this way is because an unnecessary amount 
of metal would be used; the silvered or tinned paper is 
found sufficient. 2. How long will they give anelectri- 
cal current? A. They will give a feeble current which 
may last for years. 3. Can I do plating with Zamboni 
dry piles? A. No, the current is too slight. 4. Why 
must the gravity battery copper wire be inclosed in 
rubber or gutta percha? A To prevent a short circuit. 

(26) R. "W. D. writes: I use the water 
pipes running through our house for a ground wire on a 
local telegraph wire. 1. Is there any danger of light- 
ning doing any damage to the house? If so, what dan- 
ger is there? A. If the wire connected with your water 
pipes is of sufficient size we think there is no danger; 
however,we advise the use of a lightning arrest. 2. How 
often should Callaud batteries working a telegraph wire 
on a closed circuit and never cut out, be cleaned? A. 
The Callaud battery, if properly cared for, will not need 
cleaning until the zinc is exhausted. 

(27) R. W. R. asks for a recipe for making 
a good cheap mucilage. A. Add British gum (dextrine) 
to a quantity of hot water until a sirupy liquid is ob- 
tained; then add a few drops of clove oil an d cool for 
use. See also receipt on p. 347 (7), current volume. 

(28) A. L. asks if there is anything that 
will stop (superfluous) hair from growing? A. Seep. 
75 (36), 91 (1), volume 39 of Scientific American. 

(29) J. B. R. writes: I wish for a recipe 

for making water pens, thekind to dip in water in order 
to write. A. Moisten one of the soluble aniline bluea 
or violets with thin gum water to form a paste, which 
will harden sufficiently on drying. 

(30) E. E. Q-. asks: 1. Have paper wheels 

for cars ever been tried without a tire of iron or steel? 
A. No. 2. Are paper wheels now in use? A. Yes. 3, 
If so, where? A. On many railroads, including the 
Metropolitan Elevated in this city. 4. Have they iron 
tires? A. Yes, iron or steel. 5. How are the wheels 
fastened to the axle? A. By iron hubs or centers. 

(31) R. H. & C. M. A.— We are offered an 
engine which has a cylinder 10 inches bore, 20 inch 
stroke, which we are recommended to use with 75 lb. 
steam as shown on gauge on boiler, and to make 150 re- 
volutions per minute. By your rule for calculating horse 
power, this would seem to give us 89J4 horsepower, 
which seems to us to be overrated. A. If the average 
pressure on the piston be 75 lb., your result is correct; 
but a deduction of say 15 per cent should be made for 
friction. 

(32) R. D. B. asks: What length, thick- 
ness, and kind of charcoal ought to be used to produce 
an electric light on the plan as mentioned in Scientific 
American Supplement, No. 162, page 2577, Fig. 29, equal 
to the light of two (4 foot) gas burners; and also how 
many batteries (Grenet style with carbon plates 4x9 
inches) it would take to run ^aid light? A. You will find 
the small pencils of carbon made expressly for electric 
lights, much better than charcoal. The pencil should be 
about 3-64 inch in diameter and ^ to % inch long. Eight 
cells of the size given should afford a fine light, but with 
the Grenet battery the light will be temporary. 

(33) W. A. P. asks: 1. What is it that car- 
riage makers use for setting the boxes in the hub with 
some kind of cement? A. The boxes are usually se- 
cured by wedges. We do not know of a cement that 
would answer the purpose. 2. What means will I use 
to get a fine finish on a buggy bed before varnish- 
ing: is it best to grind paint that I get in tin can, before 
using? A. After applying the several coats of paint, in- 
cluding thepriming, the rough coat— which is rubbed 
down— and the final coats giving the color, apply a 
coat of good rubbing; varnish, and when it becomes 
thoroughly dry,smooth and polish it first with finely pul- 
verized pumicestone and water, and second with rotten- 
stone and water. Finally apply a flowing coat of fine 
copal varnish. 

(34) H. E. P. asks: Do dead centers ever 
occur in vertical, direct acting engines, or, in fact, any 
kind of a single engine, whether vertical or horizontal, 
with fly wheel or direct acting? A. The term dead 
center applies to all reciprocating engines; it is that 
exact point from which the direction of movement of 
the piston is changed, or that point where the pressure 
exerted upon the piston has no effect upon the rotating 
motion of the crank and shaft. The set of valves, point 
of cut off, or any other of the details of the arrangement 
of the engine, have nothing to do with it. 

(35) T. G. asks (1) what the so-called fire 
kings use torubon their skin to protect them from being 
burnt with the red hot iron they use in their perform- 
ances. A. Water alone is commonly used, we believe. 
2. What is the composition of aqua vitse or water of life? 
A. Aqua vitas— brandy, spirit, alcohol. 

(36) C. W. asks: 1. What size and how 
much wire will I need in each spool to make an elec= 
trical gyroscope, as illustrated in Scientific American, 
No. 23, volume 38, and what length and thickness of 
core? A. The dimensions of the gyroscope referred to 
are as follows: Diameter of wheel, 2>& inches; rim, 5-16 
Lien square; diameter of magnet cores, % inch; length 
of magnet cores, 1 inch; between centers of magnet 
cores, \% inch; width of armature, )4 inch; thickness 
of armature, % inch; magnets wound with 6 layers No, 
20 silk covered wire. 2. How much battery is necessary 
to work the same? A. 4 Bunsen cells in good order will 
run it. but 6 cells would be better. 3. Will ordinary 
zinc and copper cell do, of one quart capacity? A. Yes, 
but it will require from 12 to 15 of them. 4. Can I use 
a pair of Bell telephones for microphone experiments, by 
substituting a soft iron core in place of magnets? A. 
Yes. 5. How much battery will I need to work a line say 
of less than 300 yards in length? A. 2 or 3 Fuller cells. 



(37) D. C. W. asks how to clean grave- 
stones without acid. A. Use stiff wire brushes of dif- 
ferent sizes, and plenty of water. 

(38) J. H. asks what are the uses of mica, 
and what is its value. A. Clear sheet mica is chiefly 
used for lights in the doors of stoves and furnaces, for 
lanterns, lamp chimneys, and transparencies, and in the 
manufacture of various toys, etc. Put up in pound pack- 
ages it sells for from 40 cents to $2.75 per pound, accord- 
ing to size and quality of the sheets. TJntrimmed 
sheets are generally unmerchantable. It has been used 
successfully for roofing purposes. 

Minerals, etc.— Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J. J. K.— 1. Gypsum— sulphate of lime — used for 
manufacturing plaster of Paris and as a fertilizer. 2. 
The fragments are probably of meteoric origin. 
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On the Hypothenuse. By T. F. 
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On Yellow Fever Manual and Squaring the Circle. By 
A. J.M. T O. C. 
On the License System. By J. H. 
On Ventilation. By C. J. B. 
A Mechanic's Theory of the Solar System. By W. W. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

TOR WHICH 

Letters Patent of the United States were 
Granted In the Week Ending 

May 27, 1879, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents. - ] 



Amalgamator, I. M. Phelps 

Auger, W. Heyn 

Bag fastener, A . Gleason 

Bale.tie, A. Gates 

Bale tie, J. S. Kennedy 

Baling press, J. Wohl 

Basin, wash, G. W. Dean 

Basin cleaner, wash, J. L. Hutchinson 

Bed, spring, C. T. Segar 

Bedstead, wardrobe, B. E. Everitt 

Billiard cue rest, T.Watson 

Boot, C. H. Colburn 

Boot and shoe heel plate, S. C. Swett 

Boot and shoe toe stretcher, W . Nagle 

Bottle cage, Williams & Greenwood 

Bottle cork fastener, T. H. Shahan 

Bracelet, self-adjusting, W. A.L. Miller 

Braid package clasp, D. & D. L. Goff (r) 

Bran packer, J. E. Belt 

Brick, etc., burner, J. & C. J . Foster 

Brick burning kiln, E. G. Kemper 

Brick machine, T. B. Craycroft 

Buckle, Welden & Royce 

Buckle, trace, A. McMullen 

Butter and egg package, S. McHenry 

Butter case, refrigerating, E. Slocum 

Butter mould, W. S. Alexander .... 

Batter package, W. W. Rodgers 

Button and stud, C. G. Bloomer 

Button card, J. Thornton 

Calendar support, Pruyn& Hyatt 

Candle, electric, J. B. Fuller 

Carding machine cleaner, P. Hauser 

Carpet, fabric, W. Wallace 

Carriage, child's, J. W. T. Huke 

Caster, S. Vanstone 

Casting hubs, mould for, V. Price 

Casting ornamental figures, composition for, A. 
Kiesele 

Chain, driving, G. Vickers 

Chair leg tenoner, F. F. Parker 

Chair seat and back, Hey wood & Watkins 

Churn, W. L. Allegree 

Churn, M. R. Whelchel 

Churn dasher, S. K. Warren 

Cider mill, Marsh & Brandt 

Cigar package, M. W. Prager 

Clay grinder and mixer, J. M. Kennedy 

Clocks, making wires and arbors of lock work for 
striking, F. A. Lane 

Cocks, operating stop, P. Connolly 

Coin assorter, A. S. Tyler 

Coin package, W. V. Brigham 

Copying press, W. L. Imlay 

Cotton and hay press, J. K. Hawkins 

Crochet needle, W. Ross 

Cultivator, O. A.Crain 

Cultivator, W. Jones 

Curtain fixture, C. Cretors 

Dental hand piece, H. D. Justi , 

Desk, A. De Bary 

Desulphurlzer, A. M. Phelps 

Diamonds, mounting, L. Taverdon... 

Dish washer, L. Warren 

Distilling petroleum, process and apparatus for, 
J. L. Kirk 

Distiller, wood, A. Knobloch 

Door check, J. P. Ellacott 

Door sheave, rolling, J. H. Townsend 

Doubling and winding machine, T . Unsworth 

Easel, F. S. Frost 

Eave trough, C. W. Haucke .... 

Egg packing box, I. Karel 

Electric lighter, Cointepas & Rouchel 

Electrical switch wires to binding posts, attach- 
ing, J . E . Hamilton 

Electroplater, H. &, H. W. Lovejoy et al Cr) 

Envelope, A. Christey 

Envelope or double postal card, L. H. Rogers 

Fan, automatic, F. Rockenbach 

Farm gate, W. Claypool . 

Farm gate, automatic, £,. Ferguson 

Farm gate support, S. G. Holyoke 

Faucet joint, N. Spofford 

Fence, J. W. Legore 

Fence wires, machine for barbing, E. P. Peacock. 

Fencing, barb for wire, J. S. Crowell 

Filter, E. W. Kidney 

Firearm, G. W. Cilley 

Fire escape, E. M. Ball 

Flywheel, G. H. Corliss 



215,970 
215,744 
215,736 
. 215,909 
215,755 
215,854 
215,891 
215,928 
215,981 
215,727 
215,848 
215,791 
215,839 
215,959 
215.852 
215,838 
215,956 
8,725 
215,787 
215,904 
215,936 
215,886 
216,005 
215,829 
215,953 
215,984 
215,856 
215,775 
215,868 
215,992 
215,971 
215,733 
215,920 
215,999 
215,927 
215,996 
215,772 

215,757 
215,997 
215,767 
215,923 
215,857 
215,850 
216,000 
215.950 
215,973 
215,754 

215,759 
215,883 
215,846 
215,788 
215,820 
215,817 
215,979 
215,885 
215,931 
215,809 
215,932 
215,861 
215,971 
215.840 
216,001 

215,756 
215,940 
215,900 
215,993 
215,995 
215,731 
215,710 
215,933 
215,722 

215,917 
8,726 
215,793 
215,7-76 
215,978 
215,882 
215,814 
215,925 
215,987 
215,825 
215,769 | 
215,888 
215.938 
215,721 ! 
215,713 
215,805 



Fruit drier, McDowell & Ewell . . 215,952 

Furnace for reducing oxide ores, C. M\ Dupuy .. . 215,726 

Galvanic battery solution, C. A. Ehrenberg 215,899 

Carbage cremating furnace, W. J. Morris 215,957 

Gas, apparatus for the production of illuminating, 

C. Marchand 215,919 

Gas works, jet exhauster for, J. S. Connelly 215,723 

Gate, J. A. Knickerbocker 215,758 

Glass jar mould, J. N. Bodine 215,869 

Glassware finisher, H. S . MoKee 215,761 

Glove, A. Harris 215,788 

Grain conductor, J. F. Lenox 215,760 

Grain drill fertilizer attachment, C. P. Bechtelle.. 215,864 

Grain drill fertilizing attachment, D. F. Hull 215,748 

' Grain transferrer, J. T. Hough 215,818 

Gridiron, J. M.Adams 215,711 

Guard finger, J. O. Brown 215,789 

Hame fastener, H. N. Beam 215,862 

' Harrow, S. F.Reynolds 215,975 

Harrow, sulky, G. W. Riley 215,774 

Harvester rake, C. Lidren (r) 8,727 

j Hats, ventilating, Waddell & Sample 215,998 

Hay rack, C. Graham 215,914 

Hay rake, horse, W. S.Archer 215,784 

Hay rake, horse, W. C. Klngsnorth 215,939 

Hay ricker and stacker, B . F. Jones 215,930 

Hides, machine for ascertaining the area and 

weight oe, D. T. Winter 215,853 

Hoe, J. Gilmer 215,735 

Holdback, vehicle, R. T. Barton 315,714 

Hop pole puller, B. G. Chapman 215,720 

Horse clothing, J. C. Simpson 215,983 

Horse detacher, J. Carr 215,879 

Horse detacher, R. H. Oakes 215,961 

Horse detacher, W. H. Petree 215,965 

Horseshoe, Moebs & Landschneider , 216,764 

Horseshoe nail forger, L. S. Parre 215,768 

Hose coupling, car. F. Woodbridge 216,010 

Hub, vehicle wheel, J. I. Healey 215,741 

Hydraulic elevator, H. Snowden 215,985 

Hydro-pneumatic engine, C. Fisher 215,902 

Incense coal, compound for, E. W. J. Lindesmith 215,945 

Injector, Fulton & Proeger 215,906 

Injector and ejector, J. H. Irwin 215,821 

Instrument case and dental engine^ combined, 

B.M. Wilkerson 215,851 

Invalid chair, adjustable. F. Bohsert 215,871 

Knitting machines, knocking over bit for, VV. D. 

Ormsby 215,963 

Labels, pictures, etc., machine for varnishing, 

gumming, and sizing, J. T. Turner 215,845 

Ladder hook, adjustable, D. P. Foster 215,729 

Ladder, platform, A. J. Andrews 2 15,712 

Lamp, E. Blackman 215,867 

Lamp, E. M. Lowden (r) 8,729 

Lamp attachment, L. W. Peck 215,964 

Lamp bracket, H. R. Mills 215,955 

Lamp chimney, C . L. & C. Bartholomew 215,785 

Lamp chimney, globe, J. H. White 216,007 

Lamp, electric, W. Gilman 215,910 

Lamp shade, P. K. Guild 215,816 

Lasting machine, Copeland & Woodward 215,796 

Lathe, grinding, C. Fest 215,901 

Lawn sprinkler and hose reel, E. L. Abbott 215,709 

Levees, constructing, M. C. Lawton 215,943 

Lifting handle, W.H.Hart 215,739 

Line holder, J. J. W. Wilson 216,008 

Load binder, Holler & McDaniel 215,746 

Mail bag dropper, Brauchler & Sindorf 215,873 

Mashing grain, apparatus for, J. A. Eberhardt — 215,811 

Mash tub, G. Young 216,011 

Measure and funnel, G. W.Shaw 215,982 

Mechanical movement, T. W. Eaton 215,810 

Mechanical movement, C . Tyson 215,778 

Metal bar reducer, G. J. Capewell 215,719 : 

Metal shearing machine, C. A. & L. K. Williams. . 215,780 j 

Microscope, W. H. Bulloch 215,878 | 

Milk cooler, Ford & Butler 215,903 

Milk pan, C. C. Fairlamb 215,812 

Milk setter, F. G. Butler (r) 8,724 

Moth proof fur case, CM. Parker 215,835 

Motion converter, R. P. Bowdoin 215,872 

Mowing and reaping machine, G. O. S. Conway... 215,724 
Musical instrument, mechanical, E. P. Needham.. 215,831 

Nut lock, G. W. Rhines 215,836 

Nut lock, J. D. Van Benthuysen 215,779 

Oil, etc., can for, J. D. Pierce 215,771 

Oils for illumination, heavy hydrocarbon, R. S. 

Merrill(r) 8,728 

Ore pulverizer, I. M. Phelps 215,966, 215,967 

Ore pulverizer and separator, A. Goodhart 215,912 

Ore roaster, revolving, D. W. Brunton 215,877 

Organs, pedal attachment for reed, G. B. Kelly. . . . 215,822 

Orrery, A. Mang 215,948 

Oven, domestic, J. Watson 216,003 

Pails, removable cover or front for, Mayo & 

Atkinson 215,828 

Paper box cover machine, M. F. Wilson 216,009 

Paper machines, automatic feed for, J. T. F. 

MacDonnell 215,946 

Paper pulp from wood, making, W. E. Farrell 215,728 

Paper vessel, W. C. Ritchie 215,976 

Pen, fountain, L. W. Fairchild 215,813 

Pen, fountain, G. Wells 216,004 

Pianoforte action, G. O. V. Roedern 215,977 

Picture, A. F.Craig 215,725 

Pitman connection and crank pin, D. H. Cooper. . 215,795 

Plaiting machine, J. H. Brown 215,790 

Planter, corn, W. W. Goodwin 215,913 

Planter, corn, Taylor & Rice 215,991 

Plaster and pad, R. M. Kennedy 215,937 

Plow, E. O. Beach 215,715 

Plow, sulky, T. E. Jefferson 215,929 

Plows or harrows, farm truck or draught attach- 

mentfor. M. Harris 215,918 

Polisher, tumbling, J. W.Hyatt 215,751 

Porcelain, box and cover for firing decorated, 

E. M. Ford 215,815 

Post driver, W. A. Newton 215,832 

Printing, autographic, w. T. Howard 215,926 

Printing machine sheet deliverer, S. D . Tucker. . 215,844 
Printing surfaces, embossing metal for. A. C. & 

G.R Carey 215,792 

Propulsion of vessels, pneumatic, R. H. Tucker.. 215,842 

Puddling furnace, I. Beanland 215.863 

Pulp, making wood, C. B. Carter 215,880 

Pump. C. G. Grove 215.737 

Pump plunger, G. II. Corliss 215,801 

Pump, submerged, J. M. May 215,951 

Pump valve, G. H. Corliss 215,800 

Pumping engine, steam, G. H. Corliss 215,802 

Pumping engine, G. H. Corliss 215,803, 215,804 

Punch, leather cutting, B. Bohonon 215,870 

Quartz crusher, I. M. Phelps 215,968 

Radiator, steam, J. T. Kelly 215,823 

Rail joint, E. P.Hyatt 215,819 

Railway switch, S. B. Nickum 215,960 

Railway track, portable, M. Pesant 215,770 

Refrigerator, J. P. Ant 215,859 

Ribbon clasp or clip, C. C. G . Hubert 215,747 

Rivet, tubular, B. L. D'Aubigne 215,889 

Roll for forming metal articles, G. J. Capewell... 215,718 



Roller and pulverizer.G. Meding 215,954 

Roofing, metallic, L. Struble 215,989 

Rotary engine, R. Campbell 215,717 

Sad iron, Williams & Warren 215,781 

Sad iron and fluting roller, C.J.Kramer 215,941 

Saddle tree, gig, J. B. Gathright 215,734 

Sauce, making solidified, J. A. Liebert 215,944 

Sash fastener, F. R. Glascock 215,911 

Sawing box stuff, machine for, J. Du Bois 215,897 

Sawing machine, drag, J. K. Alters 215,858 

Scale beam, J. R. Linen 215,826 

Sewer gas stopper, C. Y. Wemple. 216,006 

Sewer pipe, P. McMackin 215,947 

j Sewing machine, J. A. True 215,841 

Shade supporter, S.H.Miller 215,763 

Shafting coupler, W. T. McMasters 215,762 

Sheet metal can seam, E. Norton. 215,766 

, Shingle bolts, mill for sawing, J. Du Bois 215,898 

' Ship's hull, R. H. Tucker 215,994 

Shirt front or dickey, G. C. Henning 215,743 

Shoe clasp, King & Hammond 215,824 

;Shoes, button hole for, W. F. Hill 215,745 

Sickle, etc., holder, H. E . Fuller 215,732 

Sink valve, Crossman & Somes 215387 

Skate, roller, L. B. Jackson, Jr 215,752 

Skid, W. H. Douty 215,895 

Sled, R. T. Ogden 215,962 

Sled propeller, R. Steel 215,988 

Smoke and dust excluder, J. E. Driesbach 215,896 

Snow plow, J. M. Baldwin 215,860 

Spinning machine spindle, D. Kelley 215,935 

Spooling guide, C Sullivan 215,990 

Spools, thread fastening on, W. E . Barrows 215,786 

Stall for vessels, cattle, B. Albee 215,855 

Stamp, canceling and dating, W. J. Blackwell 215,866 

Stamp mill cam, J. Scott 215,980 

Steam boiler, tubular, G. H. Corliss 215,798 

Steam engine beam, G. H. Corliss 215,808 

Steam engine, compound, G. H. Corliss 215,799 

Steam engine cylinder, G. H. Corliss 215,807 

Steam generator, M. J . O'Rielly 215,834 

Steamer and drier, grain, L. Hartson 215,919 

Stencils, producing autographic, S. S. Nickerson. 215,833 

Stirrup, saddle, P. A. De La Nux 215,942 

| Stool, D. B. Reynolds 215,773 

Stove, cooking, J. B. Long 215,827 

Stove, heating, J. P.Clark 215,881 

Stove, heating, M. Helbling 215,742 

Stoves, long center and reservoir cover for, S. R. 

j Burtoneta! 215,716 

Straw cutter, J. Dick, Jr 215,894 

Sublimating apparatus, I. M. Phelps 215,969 

Surf boat, R. H. Tucker 215,848 

Surveying instrument, I. Humphrey 215,74$ 

SwiDe holder, W. L. Pitts 215,972 

Tag fastener, F. Morris 215,765 

Tapping pipe fittings, machine for, D. Ackerman . 215,710 

I Teaching arithmetic, device for, S. P. Halleck 215,916 

Teeth, artificial, J. W. Holt 215,924 

Telephone switch, H. L. Roosevelt 215,837 

Tether, Fox & Cottrell ... 215,780 

Thill coupling, H. F. Gaines 215,907 

Tbill coupling, R. W. Hawes 215,921 

Thrust block, J. S. Wilson 215,782 

Tile moulding for holding tiles, C. A. Wellington. 215,849 

Time lock, T. Shaw 215,777 

Toy pistol, J. M. Keep 215,934 

Tumbling rod knuckle, C.Q.Hayes 215,922 

Umbrella frame, J. Miniere 215,830 

Valve gear, steam engine, G. H. Corliss 215,797, 215,884 

Valve, steam engine exhaust, G. II. Corliss 215,806 

Vapor burner, Z. Davis 215,890 

Vehicle dashboard, B. J. Warden 216,002 

Vehicle spring, Spalding & w iede 215,986 

Velocipede, J. E. Browne 215,876 

Veneer sander and smoother, W Gardner 215,908 

Vent, automatic air, J. P. Gruber 215,915 

Ventilator, G. R. Buffham 215,791 

Ventilator, L. J. Wing 215,783 

Wagon, beer, J. G. Unsoeld 215,847 

Wagon, buck board, R. A. Morse 215,958 

Washboard, F. Freligh 215,905 

Weatherstrip, I. Bennett 215.865 

Weather strip, H. L. Hyre 215,750 

Wind engine, J. W. Kelsey 215,753 

Windmill, J. Desjardins 215,892 

Wire drawing, lubricating material for use in, 

A. B. Brown 215,875 

Yoke coupling for vehicles, neck, S. Brown, 215,874 

TRADE MARKS. 

Capsuled medicine, S. Limousin 7,371 

Cigars, cigarettes, smoking and chewing tobacco, 

Goodwin* Co 7,370 

Cigars, cigarettes, smoking and chewing tobacco, 

and snuff, H. Welsh 7,357 

Cigars, cigarettes, and smoking tobacco,Straiton & 

Storm 7,353, 7,354, 7,364 

Dyspepsia cure, J. C. D. Curtiss 7,369 

Fertilizing compositions or compounds, The Chesa- 
peake Guano Company 7,355 

Flour, Rolston, Hall & Co 7,367 

Flour, Thomas* Co 7,375 

Kerosene oil, R. W. Forbes 7,373 

Lard, W. J. Wilcox & Co 7,368 

Laundry soap, Allison Brothers 7,372 

Liniment, F. F. Braillard 7,362 

Lotions for the skin and hair, A. A. Heaton 7,361 

Petroleum for illuminating and lubricating pur- 
poses, Mather Brothers! 7,352 

Pills for cure of chills and fever, W. W. Brownfleld 7,365 

Preparation of corn starch, A. Erkenbrecher 7,359 

Smoking tobacco, J. R. Day & Bro 7,351 

Starch for laundry use, A. Erkenbrecher 7,358, 7,360 

Skirt braid.S. B. &M. Fleisher 7,366 

Troches or lozenges, Hall & Hodgman 7,374 

Wax or mining candles, W. T. Coleman & Co 7,363 

Wood barrels, kegs, well buckets, and pails, J. 

F.Vogt&Bro 7,356 

DESIGNS. 

Billiard table, H. W. Collender 11,209, 11,210 

Carpet, W. McCallum 11,214 

Combined roseand escutcheon, G. S. Barkentin... 11,213 

Dish handle, S . Stevens 11,207 

Doorknob, G. S. Barkentln 11,205 

Gimp, J. H. Thorp 11,215 

Handles of spoons and forks, W. C. Beattie.. 11212 

Ornamental chain, W. T. Chamberlain 11,211 

Rubber mats, G. Woffenden 11,208 

Stands for sad irons, etc., L. & W. H. Berger 11,206 



English Patents Issued to Americans. 

From May 30 to June 3, inclusive. 

Filtering machine, G. C. W. Belcher, St. Louis, Mo. 
Gas burner attachment, W. W. Bachelder, N. Y. city. 

Grain binders, F . Randall, , Mich . 

Tramway cars, J. Stephenson, New York city. 
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Inside Pace, each insertion - --75 cents aline. 
Back Page, each insertion- - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



THE 



Hancocklnspirator. 

ADDITIONAL TESTIMONY. 

Minerva, O., November 13th, 1878. 
Messrs. Fairbanks, Morse & Co., Pittsburgh, Pa.: 

Gents: In regard to the " Hancock Inspirator," we 
would say that we have been using a No. 10 for the last 
three months, to supply our boiler, which is 16 feet long 
and 32 inches in diameter. The Inspirator lifts the water 
22 feet and forces it S feet into the boiler, and does not 
require more than 30 lb. steam pressure. It does not 
use as much steam as a pump, and if the water happens 
to be low at night when we get through, we just let the 
little fellow run, and by the time the steam is run down 
our boiler is full enough. Yours truly, 

T. D. YOST, Pioneer Planing Mills, Minerva, O. 



Illustrated and descriptive catalogues sent on appli- 
cation to 

Hancock Inspirator Co., 

52 CENTRAL WHARF, 

BOSTON, MASS. 



r 


HHli 


+ 


,.' Channe^ J. — mm 



The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 
STRUCTURAL IRON. 

It is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter- 
ruption to busyness in consequence of Are. Book of de- 
tailed information furnished on application. 



The Combined Striping Tool and 
Alphabet Scale can be used for 
striping walls, ceilings, panels, 
etc., by any one. The Scale shows 
at a glance the exact proportions and space of the differ- 
ent alphabets. Price, $1. Patent Veneers for grainers 
or learners. ?5 cts. a set. J AS. E. HAMMOND, Manuf., 
New Shoreham, R. 1. Good Agents desired. 



A LIGHT TRANSPARENT SATIN FINISH WATER- 

proof. Producing the most magnificent surface. De- 
velops colors heretofore unequaled. DORMAN M'F'G 
CO., New York. 



BUSINESS OPPORTUNITY. 

$15,000 will buy an established and paying manufactur- 
ing business. Address "Administrator," Newark, N.J. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 

of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
Apply as above. 



TO MANUFACTURERS. — WANTED — 

Some good firm to make and sell on royalty a valuable 
and salable patent, suitable for the hardware trade. 
Patent allowed April 30th, 1879. For particulars, address 
J.M. GLE1CHMAN, Stuart, Iowa. 



STEAM FIRE ENGINES (15 made) AND 
JACKET HOSE (patented for Sweden) of the best 
quality, to be had of J. W. MALMBERG, 
May, 1879. Stockholm (Sweden). 



LIGHT DRAUGHT, FAST, STERN 

Wheel, Steam Yachts. These yachts are 34 feet long, 8 
feet 2 inches beam; draught, 16 inches; speed, 7 miles 
an hour. Designed under direction of Col. F.W. Farqu- 
har, IT. 8. A., by M. Meigs, U. S. Civil Engineer, U. S. 
Works, Rock Isl and, 111. With working drawings, dimen- 
sions, and particulars of vessel, engine, boiler, and 
wheel, furnished by the author. The serviceable 
character of these boats, their simplicity of construc- 
tion, roominess, and light draught render them very 
desirable, especially for shallow waters. Contained 
in Scientific American Supplement No. 179. 
Price 10 cents. To be had at this office and of all news- 
dealers . 



Baker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS. 

2S18 Frankford Ave. 

Philadelphia 
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TEAM ENGINE 
AND BOILERS, 

Wood andiron Working Machinery. 

(Send for circulars.) 
GEO. M. CLAPP, BELCHER & BAGNALL, 
Manager. Warerooms : 

40 Cortland Street, N. T. 



s 



T A TlirQ can make $5 a day in their own city or town. 
bAUlLD Address ELLIS M'F'G CO., "' 



, Waltham, Mass. 



WHEELER'S PATENT WOOD FILLER 

nils the pores of wood perfectly, so that a smooth finish 
is obtained with one coat of varnish. Send for circular. 
Mention this paper. BRIDGEPORT WOOD FINISH- 
ING CO., 40 Bleecker Street, New York. 



PERFORATED METAES. 
IRON, COPPER, BRASS, OR ZINC PLATES, 




Win , wide, t-16ln. thick, or less, any lengths. 
UDGEEWOOD MFG. CO., 96 Liberty St., New York. 



PATENTED ARTICLES, MACHINES, 

etc., manufactured In France according to the Laws by 
the Society Anonyme pour 1 'Exploitation de Brevets, 
11 Rue de Flandre, Paris, France. References: Maekay 
Sewing Machine Association, Boston, Mass. 



THE WEEKLY SUN, 

A. large Eight J?age Sheet of Fifty- 
six "broad Columns, will be sent, 
l?ost 3?aid, to any .A. d dress, till Jan. 
1 5 1880, 

FOR HALF A DOLLAR. 

Address THE SUN, New York City. 



ii*»- SMALLTOOLS.lATHES&c 

„ 75k MACHINISTS. CARPENTERS AMATEURS& 
LU-*"EVERY BRANCH OF MECHANICALTRADESEND FOR 
CATALOCUE.TAUMANStMffADDEN. PHILADLPHIA 



Pond's Tools, 

Engine Lathes, Planers, Drills, Ac. 

DAVID W. POND, Worcester, Mass. 



EDMUND DRAPER, 

Manufacturer of First-class Engineers' Instruments, 
Established In 1830. '2-26 Pear St., Pliila., Pa. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WM. SELLERS tfc CO., Fhlla. 



Small Tools of all kinds; GEAR WHEELS, parts of 
MODELS, and materials of all kinds. Catalogues free. 
Goodnow & Wightman, 176 Wash'n St., Boston, Mass. 



Shafts, Pulleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 

WM. SELLERS & CO., 

79 Liberty Street, New York. 



OUTWARD MARKS OF A GOOD COW. 
By Capt. John C. Morris, Pa. Carelessness in Breed* 
ing. How to Select for Breeding. Marks of the Hand- 
some Cow. Care and Training of the Heifer. Infallible 
Marks of Good Milkers. Distinguishing Marks and 
Characteristics of the "Bastard" and the "Bogus" 
Cow, eta Contained, with useful Remarks on Bee 
Culture, in Scientific American Supplement N». 
135. Price 10 cents. To be had at thisoffice and of all 
newsdealers. . . 
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Thin lumber, 1-16 to ^inch thick, cut and seasoned by 
our recently patented machines, equal if not superior to 
the sawed and planed wood, being smooth, flat, and in 
all cases perfect! y seasoned. Used by the largest manu- 
facturers in the country, and giving entire satisfaction. 
In addition to our specialty, our usual complete stock 
of sawed Hardwood, Lumber, and Veneers, figured, and 
plain, Burls, etc. 

GEO. W. READ & CO., 
186 to 200 Lewis Street, New York. 




RUFFJVER & DII\K, Patentees 

and Sole Manufacturers of the Excelsior Steel Tube 
Cleaners, ^noe tl.UOper inch. Send for circular. 

SCHUYLKILL falls, phila, pa. 



THE DINGEE & TCONARD C0 5 3 

BEAUTIFUL EVER-BLOOMING 

ROSES 

THE BEST IN THE WORLD. 

Out Great Specialty la growing an<J distributing 
these Beautinil Roses. We deliver Strong Pot 
Plants, suitable for immediate bloom, safely o\/ mail 
at all post-offices. 5 Splendid Varieties, your 
choice, all labeled, for $1 « la for *a ; 19 for 03 j 
86 for $i ; 35 for 95 % 73 for 810 j 100 for $13. 
«S" Send for our New Guide to Rose Culture— 
60 pages, elegantly illustrated — and choose from over 
Five Hundred: Finest Sorts. Address 

- THE DiAGEE & COKAKD CO., 
Rose Growers, West Grove, Chester Co., Pa. 



$77 



a Month and expenses guaranteed to Agents. 
Outfit free. Shaw & Co., Augusta, Maisb. 



Ql P D h V to seI1 our Ru bber Printing Stamps. Sam- 
Dl U [A I Pies free. Taylor Bros. & Co., Cleveland, O. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing, and Railroad corporations in the United States and Foreign Countries. 
First Premium wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR PROSPECTING AND LABORATORY USE. 

tW All Stone Crushers not made or licensed by us, containing vibratory convergent jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
users of such will be held accountable. Address 

BLAKE CRUSHER CO., New Haven, Conn. 




Scientific American, Eiprt Edition. 

PUBLISHED MONTHLY. 

The Scientific American, Export Edition, is a 
large and splendid periodical, issued once a month, 
forming a complete and interesting monthl y record of 
all Progress in Science and the Useful Arts throughout 
the WorJd. Each number contains about one hundred 
largequarropages, profusely illustrated, embracing; 

(1.) Most of the plates and pages of the four preceding 
issues of The Scientific American, with its splendid 
engravings and valuable information. Every 
number has from seventy-five to one hundred new en- 
gravings, showing the most recent improvements and 
advances in Science and the Industrial Arts. 

(2.) Prices Current, Commercialj Trade, and Manu- 
facturing Announcements of Leading Houses. In con- 
nection with these Announcements many of the Princi- 
pal Articles of American Manufacture are exhibited to 
the eye of the reader by means of splendid engrav- 
ings : the whole forming an elegantly printed Standard 
Catalogue, or Permanent Directory, of the Latest and 
Best American-made Goods, always under the eye of 
the foreign buyer, constantly influencing his preferences 
and purchases. 

The Scientific American, Export Edition, has 
a large guaranteed circulation in all the prin- 
cipal Cities and Commercial Centers of the World. 
It is regularly received and filed for public ex- 
amination by nearly all U. S. Consuls. Go into 
almost any American Consulate in any quarter of 
the globe, and the objects of greatest interest there to 
be Found are the numbers of The Scientific Ameri- 
can. Foreign Merchants, Buyers of Goods, and 
others are always referred by the Consular Officials 
to the pages of this Journal, as containing the most re- 
cent announcements of the best reliable American 
Goods and Manufactures. The Scientific American 
is also on file in the Principal Cafes, Club Rooms,, and 
Exchanges. Among the regular subscribers for The 
Scientific American, Export Edition, are leading 
Commercial Houses in foreign cities. Engineers, Direc- 
tors of Works, Government Officials, and other oromi- 
ment influential persons. Regular files of this 

§aper are also carried on all the principal lines of 
TEAMSHIPS, foreign and coastwise, leaving the port 
of New York. 

No export publication sent from the United States 
reaches so many readers as The Scientific American, 
Export Edition . It is by f arthe most splendid, satisfac- 
tory, and superior Export Journal ever brought before 
the public . Its pages are so arranged as to pe rmit the pub- 
lication, at very low prices, of large and handsomely 
displayed advertisements of American Goods 
and Manufactures, with Engravings, which 
are always attractive to foreign purchasers. 

The Scientific American, Export Edition, already 
enjoys the advertising patronage of many of the 
Great M anuf acturingJEstablishments of this Country, 
who find it to be an UNRIVALED MEDIUM FOR SE- 
CURING NEW ORDERS AND EXTENDING TRADE. 

If you wish to increase your business, try a 
handsome advertisement for one year, continuously, in 
The Scientific American, Export Edition. Rates, 
$550 a year for a full page; half page, $300; quarter 
page, $175; one-eighth page. $100. Half-yearly rates in 
slightly increased proportion. 

Published about the 20th of each month. 

Single numbers of The Scientific American, Export 
Edition, 50 cents To be had at this office and at all the 
news stores. Subscriptions, Mve Dollars a year; sent, 
postpaid, to all parts of the world. 

MUNN & CO., Publishers, 

37 Pakk Row, New York. ! 



41- HAND POWER AND HVDRAUUC 
f"'-" FREIGHT E( PAS SENG ER.T- 
?; SHAFTING- PULLED S< HANS-ERS 

!, \LS.6W£$&SWII0CH£SmMr. 



FOR SECOND-HAND ENGINES, 

Address HARRIS IRON WORKS, Titusville. Pa. 



LOCOMOTIVE ENGINEERING.— THE 

most recent and best examples of Locomotive Construc- 
tion, with scale drawings, tables of principal dimen- 
sions, general description, etc„ are given in the SCIEN- 
TIFIC AMERICAN SUPPLEMENT. The following 
may be had at this Office, or ordered through any News- 
dealer. Sent by mail prepaid. Pleaee order by the 
numbers here given. 

Express Locomotives of the London, Chatham and 
Dover R. R. Tank Locomotives. With Specifications, 
Dimensions, Particulars and three Engravings. Supple- 
ment No. 23. 10 cents. 

Locomotives at the Centennial. A series of Eighteen 
Outline Illustrations, showing the Principal Locomotives 
exhibited at the Centennial, with their measures, and a 
table of principal dimensions of each locomotive. Sup- 
plement No. 3o. 10 cents. 

Baldwin Locomotive.— Large engraving in sectional ele-i 
vation, with measures, scale, and table of dimensions. 
Supplement No, 38. 10 cents. 

Harrow Gauge Swedish Locomotive, with one page o 
engravings. Supolement 41. 10 cents. 

Locomotives of the Eighteen Inch Railway at Crewe, Eng. 
Two engravings. Supplement 44. 10 cents. 

Locomotive Passenger Engines of Midland Railway, with 
table of dimensions. Three engravings. Supplement 
No. 27. 10 cents. The same number contains report 
of valuable in formation given before th e Master 
Mechanics' Association, concerning Locomotives and 
Locomotive improvements. 

Nat row Gauge Locomotives, Indian State Railways, en- 
graving and dimensions. SupplementNo. 53. 10 cents. 

New Railway Locomotive Crane, by Black ilawtkorne & 
Co. Four engravings to scale, dimensions etc. Supple- 
ment No. 54. 10 cents. 

New Road Locomotive, b y Marshall Son s & Co . General 
description and one engraving. Supplement No. 56. 
10 cents. 

Express Passenger Locomotives, Great Western Railway. 
With five engravings, and tables of all the principal di- 
mensions. Supplement No. 5S. 10 cents. 

Locomotive for Burning Petroleum.— Used on Russian 
Railways. With description and Ave illustrations. Sup- 
plement No. 63* 10 cents. 

Steam TroUy or Chair.— Used on Oude Railway. Two 
engravings. SupplementNo. 63. 10 cents. 




SHEPARD'S CELEBRATED 

$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. I,. SHEPARD & CO., 

331, 333, 335, & 337 West Front Street, 
Cincinnati, Ohio. 



THE BEST STEAM PUMP in AMERIC A 
More than TUC DEAN pMnTs'te^mTumpW^ts II 
AKIN in use. ■ UJ^.J£? fl S. l ^* B M*MUSiguxju-n 



Madeby HOLYOKE MACHINE CO 



MEW YORK. 



STEAM PUMPS. 

HENRY R. W0RTHINGTON, 

239 Broadway, N. Y. 83 Water St., Boston. 

The Worthington Duplex Pumping Engines for 
Water Works— Compound, Condensing or Non-Con- 
densing. Used in over 100 Water-Works Stations. 

Stkam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters. Oil Meters. 



NATIONAL BOLT&PIPE MACHINERY 

MFRS.0F HAND & P0W ER BOLT & PIPE CUTTER)? 



POINTERS, BOLT HEADERS,' 
ERY, TAPS & DIES, &c. 



T Si COLD PRESSED NUT MACH1N- 
SEND FOR ClR. CLEVELAND, 0. 



THE FOSSIL FORESTS OF THE YEL- 

LOWSTONE NATIONAL PARK. By W. H. Holmes. A 
very interesting and valuable paper descriptive of the 
remarkable "volcanic Tertiary" formations of the 
above region, 5.500 feet in thickness. Illustrated by an 
engraving of the north face of Amethyst mountain, 
9,400 ft. high, the river bed 6,700 ft. high, showing the 
position of the multitudes of ancient forest tree trunks 
of gigantic size, turned into stone and now standing on 
the cliffs, together with many other interesting geologi- 
cal particulars. Contained in Scientific American 
Supplement, No. 180. Price 10 cents. To be had at this 
office and of all newsdealers. 




Wright's Pat. Bucket 
Plungers are the best. 
Valley Machine Co. 
Easthampton, Mass. 



SCIENTIFIC AMERICAN SUPPLEMENT. 

Any desired back number of the Scientific American 
Supplement can be had at this office for 10 cents. May 
also be had or ordered through booksellers and news- 
dealers everywhere. MUNN & CO.; Publishers, 

37 Park Row, New York. 



YX700DW0RTH SURE' ACE PLANERS, $135. Planers 
VV and Matchers, $360. S. C. HILLS, 78 Chambers 
Street. New York. 



THE BEST! 

THE HAGEKSTOWN MULL. 

The most reliable and success- 
ful Grain Drills in use— can 
change quantities of seed while 
in motion— the Standard Fer- 
tilizing Drill of the Middle 
States, strong, durable, and 
simple, with our Gum Spring- 
Hoe and Grass Seed At- 
tachment. Manufacturers of the Celebrated Vic- 
tor Double Hctller Clover machine, the Best i/n 
the World. Manufactured by HAGERSTOWN AGRI- 
CULTURAL IMPLEMENT CO., Hagerstown, Md. 





OF THE 

^timttiti ^mnkm 

FOR 1879. 
The Most Popular Scientific Paper in the World. 

VOLUME XL -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of its predecessors. 

Only S3. 20 a Year includingPostage. Weekly. 
52 Numbers a Year* 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading, tt is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for every club of jive subscribers 
at $3.30 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York.with regularity,to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to ranee, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Muna & Co., 37 Park 
Row, New Yorfc» 
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Inside Paee, each insertion -- - 75 cents a line* 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in newt ' 




ROCK DRILLS, >-» 

COMPRESSORS. ^V\ 

fuse, ^Sk:^ 

BATTERIES,^^^- 
POWDER. <V\ 






JUST PUBLISHED. 

Two invaluable reference books for Architects, Engi- 
neers, Builders, and others. 

"Foundations and Foundation Walls." One 
8vo vol., cloth, 60 illustrations. Price, postpaid, $1 50 
" Plasterers' Manual." One 12mo vol., cloth, illus- 
trated. Price, postpaid, . . . . $0 75 
Specimen Book of 100 architectural designs of cot- 
tages, villas, etc., sent by mail on receipt of $1. 

New 1879 Illustrated Catalogue of practical 
books on architecture, carpentry, and building, sent to 
any address on receipt of three 3c. stamps . 

BICKNKIiL <fc COMSTOCR, 

SI 7 Warren St., New York* 



EMPIRE THRESHER 

MANUFACTURED A T 

HAGERSTOWN,Md. 

BY THE HAGERSTOWN STEAM ENGINE&MACHINE& 

THE BEST IN THE WORLD. 



SEND FOR CIRCULARS. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters. Milling Machines. Special 
Machinery. B. GOULD & EBERHARDT, Newark, N. J. 



Established 1844. 

JOSEPH C. TODD, 

Engineer and Machinist. Flax, Hemp, Jute. Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen in operation at my store. A one 
horse-power portable engine, complete, $125; two horse- 

e^wer, $225; two and a naif horse-power, $250; three 
orse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St.. New York, or Paterson, N. J. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOTE & SON, Buffalo, N. Y. 



THIS NEW 

ELASTIC TRUSS 

™I Has a Pad differing from all others, U 

RD? cup-flhape, with Self-Adj listing Ball 

ijf._ u .._ 1 KJ ia center, adapts Itself to all position* 

| SENSIBLE J? f the body, while the BAIL In th« 




wsffiwm 



the Hernia Is held securely day and night, and a radical cure cer- 
tain, it is easy, durable and cheap. Sent by mail. Circulars 

""• Eggleston Truss Co., Chicago, III., 



OHAFTING, PULLEYS, HANGERS, etc. 

■\ a specialty. Send for Price List to 

W A. & P. BROWN, 57-61 Lewis Street, New York. 



PATENTS at AUCTION. 

.Regular Monthly Sales. For terms, address N. T. 
PATENT EXCHANGE, 67 Liberty Street, New York. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 




Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best Are protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with Are eneines, in whole or in part. 8. Reduces Are 
department expenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO., Lockport, N. Y. 



HWJ0HNS 

liquid Paints/Roofing, Boiler Coverings, 

Steam Packing, Sheathings, Fire Proof Coatings, 
Cements &C Sknd for dkbcriptivk Prick Libt. 

H. W. JOHNS M'F'C CO. 87 MAIDEN LANE, K.Y, 



FOR EXPANDING MANDRELS, both for Machinists 
and Amateurs, send for circular to C. W. LE COUNT, 
South Norwalk. Conn. 



CENTENNIAL AND PARIS MEDALS. 

Mason's Friction Clutches and Klevators. 

"New and Improved Patterns." 20 per cent. off list. 
VOLNKY W. MASON & CO., Providence, R. I., U. S. A. 

PHOSPHOR-BRONZE 

BEARINGS, 

PUMP-RODS, 




W // 48? SPRING WIRE. 

THE PHOSPHOR-BRONZE SMELTING CO., Limited, 

2038 Washington Ave.. Philadelphia, Pa. 



Park Benjamin's Scientific Expert Office, 

37 PARK ROW, NEW YORK. ' 

Examines and Reports on Inventions for Investors. 




COLUMBIA BICYCLE. 

lOOmilesln 7 hours. 
Easy to Learn to Ride. 

An ordinary rider can outstrip 
the best horse in a day's run over 
common roads. Send 3 cent, stamp 
for price list and twenty-four page 
catalogue. 

THE POPE MFG. CO., 

89 Summer Street, Boston, Mass. 



BAXTER ENGINE FOR SALE. 

A second-hand 10-horse power engine, with 15-ho 
power boiler, in good condition. Willbe sold cheap. 
PHOTO-ENUBAVING CO., „ 



67 Park Place, N. Y. 



SPAKE THE CBOTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N.Y., 
who control the patentforGreen's American Driven Well. 



Roots' Rotary Hand Blower, 

BHBj 

FOR ALL KINDS OP BLACKSMITHING. 

P. B. & P. M. ROOTS, H'frs, Connersville, Ind. 

S. S. TOWNSEND, Cert. Agt., 16 CortlandtSt. 
COOKE & BECCS,Sell'g Agts.J NEW YORK, 

tW SEND FOR PRICED CATALOGUE. 



Deoxidized Bronze (Patent), supe- 
rior to Phosphor-Bronze or any alloy of Copper and 
Tin made by any other process. The best thing for 
machine and engine journals and any purpose requir- 
ing a first-class Bronze Metal. Tough, hard, homoge- 
neous, and of splendid anti-friction quality. Refer- 
ence to some of the largest machinists and steel works. 
Electro-Bronzing on Iron. (New Patent.) Inde- 
structible and unchanging by atmospheric action. 
Use of these patent rights can be obtained on favor- 
able terms. PHILA. SMELTING CO., Phila., Pa. 



B 



OGARDU8' PATENT UNIVERSAL ECCEN- 
j_^ TRIG MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 




HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

¥ . B . FRANRLIN.V. Pres't. J. M . ALLEN, Pres't. 
J. B. PIERCE, Sec'y. 



The VICTOR ROCK DRILL, 

Well Borer, and Prospector. 

The Diploma and Prize Medal awarded it at 
the " Centennial " in 1876. Twenty-six of these 
hand machines ordered Mi one day. %M*° Good 
active Aire n Is can clear $125 pel' week. 
Bend for Circulars and Terms. 

Address W. WEAVER, Phrenlxvllle, Pa. 



DROP HAMMERS. 

STILES & PARKER PRESS CO., Middletown, Conn. 



$10 to $1000 



Invested in Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 
AddressBAXTER & CO., Bankers, 17 Wall St., N.Y. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANl'FAC'I'UKING CO., 
New Haven, Conn. 



IMPORTANT FOE ALL CORPORATIONS AN1> 
1 MANF'G CONCERNS. -Buerk's Watch- 
man's Time Detector, capable of accuratel.vcon- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. UUERK, 1'. O. Box 979, Boston, Mass. 
Beware of buying infringing Detectors. 




KEYSTONE 
Vertical Mill. 

Stones made of the best French 
Burr. For Grinding Wheat. Mid- 
dlings, Corn, Feed, etc. Price as 
low as any other first-class Mill. 
Circulars and prices furnished hy 

C. K.BULLOCK, 
1361 Kidge Ave., Philadelphia, Pa. 



TO LARGE CONSUMERS OF FINE LIGHT 

Malleable and Gray Iron Castings, 

We can offer special inducements in the way of very 
superior quality GUARANTEED, and at fair prices. 
Being ourselves large consumers and requiring themost 
perfect castings, other work is insured the same atten- 
tion. lVlallory, Wheeler & Co.* New Haven, Conn. 



£A Cards— 20 Chromo, 10 Motto, 30 Ocean Shells, Snow- 
UU flake,etc.,Nameon,10c. Clinton Bros.Clintonville.Ct. 



BOILER COVERINGS. 

WITH THE "AIR SPACE" IMPROVEMENTS. 

THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners of the Air Space Patents. 



ATA ENGINES. 

No water. No Engineer. Absolutely Safe. Most eco- 
nomical and convenient power known. SHERRILL 
ROPER AIR ENGINE CO., 91 & 93 Washington St., N. 1. 




Paris, . , 1S78 
Australia,1877 
Phila., . .1876 
Santiago, 1875 
Vienna, . 1873 

J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors THE «<»L,1> MEDAIi OFHONOB. Also Inch- 
est award at Phila., Santiago, Australia, and Vienna. It is 
Origin"! in Desisn. Simple in Construction, 
Perfect In Workmanship, Saves labor, 
Economizes lumber, and Increases 
products of the hieiiest stand- 
ard of Excellence- 
Railroad, Furniture, and Agricultural Implement Shops, 
Planing Mills, etc., equippea at short notice, and the lowest 
cash prices. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Ohio, U. S. A. 




DEAN BROTHERS, 

INDIANAPOLIS, IND., 

Manufacturers of 

Dean Steam Pumps 

Boiler Feeders and Pump- 
ing Machinery for alf 
purposes. 



MINING MACHINERY. Engines, Boilers, Pnmps, 

Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and adviee free to customers. Jeanesville Ironworks 
(J. 0. Haydon k Co.). Address HOWELL GREEN, 
Supt., Jeanesville, Luzerne Co., Pa. 



ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 

LIMITED, 

Room 51, Coal and Iron Exchange, P.O. Box 3083, N. S\ 



J. LLOYD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 

Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 



PERFECT 

NEWSPAPER FILE 

» 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides: inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American 1 



fjk BRADFORD MILL €0. 

*!fli Successors to Jaa. Bradford & Co., 

— a// \ MANUFACTURERS OF 

8 Oi French. Buhr Millstones, 
A% Portable Corn A Flour Mills, 
Smut Machines, etc. 

If Also, dealers in Bolting Clothe and 
General Mill Furnishings. 

i Office & Factory, 158 W. 2d St. 
CINCINNATI, O. 

_ J. R. Stewart, Pres. W. R.Dunlap,iSec. 

' PRICE LISTS SENT ON APPLICATION. 




GENT 



WANTED 

IN EVERT COUNTY. 

Reliable, intelligent business men 
can clear $1,000 to $3,000 yearly in the new- 
agency. Entirely new and desirable— pleasant 
and permanent. Can be carried on in connection 
with a store, shop, or mill, or by any good agent . 

Suitable for every county in the United States. 

Address 

J. B. CHAPMAN, 

70 WEST STREET, MADISON, IND. 



A 



4RV EN3INES * 
r.RS ^GOVERNOR; 
.1 &.W0OD. EniE.PA 
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ALCOTT LATHES, lor Broom, Rake and Hoe Han- 
dles. S. C. HILLS, 78 Chambers St. N. Y. 



Wood- Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood- Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 

36 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO.) 



e§|rf3 Printing Press 

J Prints cards labels &c. (Self-inker $5) IS larger sizes 
I For business or pleasure, young or old. Do your own ad- 
Lvertising and print ing . Catalogue of presses, type, cards, 

l&c, for 8 stamps. Kelaey «fe Co. Merlaen, Conn 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation. 
PKE NEW PAMPHLET FOE 1379, 
Sent free to those interested 

James Leffel & Co , 

Springfield, O. 
no Liberty St., N, Y. Cit 




BALDNESS.— BY GEORGE H. EOHE, 

M.D. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff is produced, why the 
lair falls off, with explanations of Kafosi's Prompt and 
Effectual Kemedy and Kecipe for the same ; together 
vith Directions and General Advice for Preventing 
baldness. Restoring and Preserving the Hair. This is 
vie of the most Useful, Practical, and Valuable 'Papers 
onceming the Treatment of Baldness ever published. 
Contained in Sitpp^ismknT 161. Price 10 cents. 



THE TANITE CO., 

STRODDSBURG, PA. 

EMERY WHEELS AND CRINDERS. 

I.ONDON-9 St. Andrews St., Holborn Viaduct, E. C. 
L1VKHPOOL-42 The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRUIGhRoCkDrIU C . 

SEND FOR PAMPHLET. FITCHBURGtfASS. 



HOUSE DRAINS AND THEIR COMMON 

DEFECTS.- By Eliot C. Clarke, C.E., Principal Assistant 
Engineer in charge of the Improved Sewerage Work. 
Boston, Mass. With 34 illustrations. An Important and 
Valuable Paper, showing the Essential Conditions for 
Efficient House Drainage ; the proper sizes, forms, and 
be&t materials for drains; the evil results of making 
them too large; the proper inclination for drains; the 
best methods of making them tight; theright and the 
wrong methods of connecting drains with sewers, with 
engravings. How leaks in drains occur and how de- 
tected. Descriptions of the most common defects in 
drains, with engravings. Together with many valuable 
suggestions ana directions of great value to housekeep- 
ers and owners of property, whether in town or country. 
This paper is based on the observations of the author 
during an extended experience in the actual construc- 
tion of drains and sewers, and presents in concise f oitn 
the latest and best information on the subject Con- 
tained in Scientific American Supplement, number 
179. Price 10 cents. To be had at this office and of 
newsdealers everywhere. 
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OR ALL KINDS OF MACHINERY -Apply to 

S. C. HILLS, 78 0uamber« St., New York. 
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Latest Style CARDS, Bouquet, Lawn,Floral, etc., in 
case, namein gold, 10c. SEAV7 BEOS., Korthford, Ct. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. O. ANDREWS & BRO., 

NEW YOltK. 




The fact that this shafting has T5 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukee. Wis. 

$W" Stocks of this shafting in store and for sale by 
PULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St. , N. Y. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirtt 
years' experience, and now have unequuled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and B^reign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats. 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and liow 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreii/n Patents.— We also send, free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patent* in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and FiFTr bullions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents.— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Ofllce commenced printing the draw- 
ings and specifications, may be had by remitting to 
this ofllce $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the Fame 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
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